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AiUSTKAin^ OV r>ROCIU< DINGS. 

1 'lu‘ Session of niio was cotumcnced by llu* iiolclinjj; of a 
{’rsa/ioiu* on the of Mareli ^r, tinder ilie presidency 

of Ills Ivxeelleney Sir Marry Darron, {v.ChM.G., C.V.O. Among 
the visitors present, were I,ady ilarron. Rear-Admiral Jjichi, 
and the other featling odicers of the Ja}n'ities<^ fleet visiting 
i loliart. 

1'{n‘ pnu'eedings weri* opened by an address fin mi Mis ivxcel- 
leitey tin* J‘resiflent. (n the course of his remarks vSir Harry 
Rarrtm said that for some years past it had I'hhmi customary 
for ilie Ih'esident to rte}iv<‘r a lengtliy a<ldr<'ss at tin* first meeting 
oi the Si'ssion for tin* transaction of ordinary business, bnt a 
recent nltisration of the Rnb's bad made it jiracticable forjutn 
to speak to those pre.wnt in a less formal manner on ilte objects 
and uork of the Society. A satisfactory iiicreast* in membership 
• »f the Royal Society had been made during Ilie year, Ciinsider- 
mg that (In* (mnmumity was a comtiarativi'ly small otic, 'fhe 
Society bad been foumh'il tbrougb tin* agency of Sir John 
!o’!inkHu 70 years ag<», and ba<l steadily firogress(‘d ever since. 
Mtiuy very interesting patters on scientifie subjeeis bad been 
reiul <lunng the year, one especially which dealt with the life 
and manners of the I’asmanian uhorigiues, l.ieing of great in- 
terest and valtn* in a country bke d'asmania, which iuid very 
litib* bisinry. Me migtit call attention t(» the tnaivision in tlleir 
Rule,', for tfte establisliment of Sccltous for the tntriiose of cm 
conraKing the study (,d’ pjirlicttlar liranches of science. It ap- 
pealed liiat the Seel ion of Medical Science was the oidy one 
imu' in o{:H*rafion, It was certainly desirable dint Memher.s 
sliouhl take nj» the work in which they were interested in this 
special manner, and better r(*snUs would be dms obtained, Id, Is 
I'vxcellency also referred hi the necessity ofj'eseafch work fieittg 
done in regard to tin* minerals ami the sot! generally, and also 
the necessity of rc'afforeMlatiou, wliicb was a nuUtoT of great ini" 
fimlanct*. No doubt this was a nevy Cimniry, Imt it would be 
easy to }n'ed,ict what wotild hapjmn if tln*y <hd not bike sonic 
steps to save the ire^s, 

Lgmiern .slides illnslrating the geology and natinail history 
of Tiisniiinia were exltibited, and tlescripiioiis given by Dr. 
Noctlijig, M'r. T.‘ Stet>Iur,n.s, Mr, R, M. jobnston, Mr. A. 
Butler, and Mr. J, VV, Beattie, Mr T. T. Flynn exhibited and 
explained, some slides illustrating intoorial animalcules, 

A tiiimber of ol>|ects of scientiEc interest were on view dur- 
ing tile 'evening,. Dr, R, 1, Ireland showed some photographs 
of Sanioiiiv scenery t M,r. T, Btcplunis exhibited a fine specimen 
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of Eoiiooii Canadciisi,' froivi Ihe l.owcr l,;iiirenliaii nu-ks i.f 
Canada; Dr. Webster, microscopic bioloKicnl seetums; Ur. 

Noetling, bathymetrical plans I lobarl harlattir; Mr. 1. I. 
FlyuUt several microscopes aii<l microtoines at work oti biologt"* 
cal material; Mr. R. Hall microscope and motmuvl cliatomM; 
Mr. H. M‘. Nicholls, microscope with ftionnU'd speemtetH of 
epir.oa; Mr, A. L. Butler, eggs of the Aitstraimn Black swam 


APRIL n, 1910. 

The Monthly (kmeral M'cciitig of (he S<icic‘ty was held at 
the Museum on Monday evening, April n, ipto. 

. >Iis Excellency Sir Harry , Barron, K.C.M..C., CAIC),, Pre- 
sident, in the chair. 

' \ At the' suggestion of the President, the Felhnvs present 
.'igreed to' join him in sending a iiiessttge of dce|) coiulolericc to 
Sir John Dodds on the recent death of Lady Dodds. 

■ A;/, APPOINTMENT OF VICE-PRESIDBNTS, ' 

'-A.' The President noiifiied hiS' appointment , of Messrs* ^'T. 
Stephens ' M' A FC S and R M Johnst"m "F! ^ ei 
Vice Presidents of the Society for the ctuitnt year 

EJECTION OF ■ FELLOWS* ' 

Messrs Arllutr S Aiundel J W Be ttu W 11 
George A Otttney Harold Norman, and Rtv h 1 Murgtit 
Payler were elected Fellows of the Society 

.'VC,; "vj;: : „ ' ‘ ^ ■; ■' WJ';, ■ , ■ ; ^ \ . > 

if , HOWFAEV MEMBERS 

On tke recommendation of the Conned, ProleMmw F W B 

B yid C M 0 * 8 A , P R S mi Profeisor IM Idwtit Spe netrt 
10, MA,„ PRS, were elected Honorary Memlw% Mr T 
ipfeen^ itt%d Ml It M Johti'itcm rwarltliii that it wm an 
hOhoitr to the to hFve aaaociatid wdh it two men wfio 

l#«kany yeat# had been inch prominent promoters of arietiiifk 
and Wbd recently bad dintinifulabed tlie 

nmim In tfonnectloja with Antarette tstplortflonii mi 
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l^winy, itrnirslialfly nil Ilia most lypioiil archaenliihir stage that 
is known tn ns. 'Hie presence nf the ahnrtgines In the island 
necc'SNarily, lu* thinks, itipilies former eontimious land lietwceu 
'I'asnetnia and Australia, tiiougli such vonnectinn is proved to 
h;u«' yxisied hy twidenee of a totally oilTerenl nature. The 
theories i»f {irevious writers are disctissial, and the eimforination 
and ."udniiarine topograjiliy of Hass v^traii are descrilied in dcs 
tail, ^vilh ‘aiggestions as to the variotis stagirs assntued at dif- 
ferent {periods hy the connect i<m of Tasmania with the muiii” 
laml of Australia. 1’tie pai>er is illiasiraled hy plates showing 
in elaborate detail tlie author’s researches and conclusions re- 
spect ing the sninnarine phy.siography of Hass Strait and the 
reconls of glaciation. 

Mr. Kit;^ wished to know what evidence tlicre was that the 
Tasmanian aboriginal came from anywhere at all. The language 
of these aboriginal races wa.s .so simple that he w'as led to 
consider the atitochthonou.s origin of the aborigines. 


Mr. R. M. Johnston comtilhiiented^ Dr. Noetling on his 
jkper and tlie contour nnip.s accompanying it. lie agreed that 
Victoria am! I'antnania nnist have been cotmected by land at 
one titne, The close relationship of Victorian floru tuid fauna 
anti that: of Ntirthern Tasniuuia in the tertiary period showed it 
IJndoulitedly Tasmania and 'Victoria Itad Ireen repeatedly coi> 
nected^ and diHConnected. ,M'e believed tiiat the 'H'asnmnian 
aboriginals came from the imrth before" the .sea intervened, .and 
suhwcti'iteiitly the sea cut them off, from the mainUtml and .so, the' 
ancient race of ttte mainUnd was preserved .undisturbed, 'Whilst 
Oft the mainland ftKC,lb subset|ttent mixtures with Intruding, and 
iliofc ,nggrcssrv'e pomes pr<,Khfced a {ligher Cacnr of blacks', in 
'Victoria. ' , ,' 


',M IV Ihn Tasmiutiah; abo,r1gitnils'' were' very"; 

different 'in "type of fed!' 'hf'tlte; lUam^ and had 

curly ,Iialr, "whilst' t'h<VVIaortaii''ldie'ka';:had'',stralgh^ haii%> „ ,, 


Mr, t, Stepheiw said that the fact that Tastnanil at ohi tittle 
foniHH'l t tmrt of what k the conUnent of Ansferiifiii waii tii 
and it Highly improbable that ance»tor« 
td fchf abiwlfets of Tiswanm had any means of eroding the 
when what is now Bais fit rah iMdrwtterb 11ir period that 
has .fec^s tteir first arrival, 'k.#f*'cburw, t matter «f 

spefttJMhttb ’’The Tasmattiah type W closely allied to that of tin 
ImpnUft* add' orffioat repm^tttativta of,thl« race were 


:»i twtattldtti’lbe uttotittms of what k turn 
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MAY, ujio. 

Tluf Gcticral Monthly .McctiuR* was not !u*hl this inntilln 
account of the laincnkul death id His Muji'sty ttdwaiil 

Vll., Patron of the Society. 


JUNK 1010, 

The General Monthly Meeting of the Society was at 

the Museum on Monday evening, June i.O lOio. 

Mr. R. M. Johnston, F.US., LvS.O., a Vice- ih-('>ident . in the 
chair. 


Kr.ECTION OF FFin.OWH. 

Miessrs. J. vS*. Purdy, M.D., CM.. D.P.H. RK.G.S,, A. Kirk, 
D. Balicr, 11 . Holt, and Thos. J. vSteele vverc elected h'elhnvs, atnl 
Mn A. M, Lea an Associate of the Society. 

NOTES AND EXHIBITS, 

Mr. A. O. Green submitted notes taken at lUdlerive tU the 
time of the recent eclipse of the sun, of which tlie following is 
an abstract 

‘VAt 3 p.m. the whole sky was overcast with small soft clouds 
coming from the N.N.K., thougdi the sky was some what lighier 
in the N. and in S.VV. and S. By 3.50 p.m. it grew perceptibly 
darker, the dusk increasing, the temt)crature falling, birds 
silently flying into trees. A newspaper could! be rmul with ease 
at 4.7 p.rn, From 4,14 to 4.20 p.m. it was tor» dark to write, am! 
all tlie while the clouds showed a bluish tinge. At 4, tH p.m. il 
was possible to read agaiig and the clouds were slightly tinled 
orange. At 4,29 ]).m. the yellow-tails and white-eyes were chal 
tering in buslics, and at 44C^ pnti. the ytdlo\v*-tailH were singing; 
A steady rain' commenced at 4.40 (nm., lastitig till H.jo pjn.^ 
'when tlie sky cleared in the N.W. At 3 p.rn, |;he thermomeier 
showed 59‘^deg.; at the time of the first contact (3.1O' pnn.)» 

. sS.pdcg. ; the temperature gradually fell till 400 p.m,, wl'icn 
A^3,3cleg.' wa.s recorded. The totality lasted, from 4h. lapuiit. 
42sec., to 4h.' 17111111, 6sec,, and at 4,15 tnm. the thermonicter 
"showed' ,53deg. The minimum was. reached at 4.^} |;mm, when 
sMeg. was recorded, and then there was a slight rise, 'ilm tlicr- 
mometer'remainmg,at S^.tdeg. from 4,45 to 4.55. pnu., while t'lit 
d&st' observation at '5' p.m. 'showed 52deg. again. , ^ ' 

iTiie , Qliairraaiii; e 3 «,hibited , a ,, specimen the', mackerel' of. 
S'ohth-F^stern 'Australia (Scomber , antarcticus),^ ' It W'lis ' ir$t 
de.scn;b'e'di 'as .a new species by Castelntu. 'Who', wasi' one 'of the 
earliest' /observers' of .Victorian; 'fi.shes, , '.The present specinum 
came from Cape Raoul Fish o! this specjc.i often entered the 
Derwent m vast shoals, but'''hp'''haa ■rieyer/p'roctired a ipeciincrt 
for 33 yeais. The fish was 4 ' very beautiful one, atid itn eicceU 
lent one for the table. It was ■almost,'; identical with the Fughsh 
mackeiel, .■ 



‘ruic i«nr.i,f>wiN(; 1'A!»kk was kkai>: — 

t'tmiparist HI of 1 {u' ^rasuKUiiaii I'roiiatla with the ArcliataH 
litliii* ImpirnuMit.^ nf Isnropo. I’.y Frit/ Nociitiip:, iM.A,, IMi.!)., 
v\v. 

author that thi> funiparisnn gavrs thoy k(‘y If the 

tiudurslaiuliny; (»f the state of t*ivi1isati ( mi of the of 

archai'oiitli ir 'I'lie eliaraetcr and nianufacluro of the 

tronallas is descrihed, and it ts tiotetl that they vvctc tools only, 
and n<‘V(‘r tisnd as weapons. Conelusions arc' drawn from a study 
of tindi* rtistoins and h.ahits a.s ti> the state of indndtive man in 
hhiropr. 'rim arehaeolithie implements of lutrope heloiiRiim' tn 
diftViamt i)eriods are deseril)ed at tamsiderahle Ien!j;‘th, and stig- 
gesthnis marie as to the periml wlien tnan, the ancestor of the 
alnn'igines, tlrst ocetpiir'd d'asmaida. d'lie patuM* was illustrated' 
hy the_ r'xhihiliou of a large nmnher of sjtecinums of archaeo- 
lithic iniplenumts from hhtrope. .and some of the higher type, 
tog^dhi'r with the primitive specimens frotii Tasmania. 

Mr. \\d lA Hhm >hri<lga' sairl tlial the New Norfolk <li.strict* 
was inltalndml in^ forttter limes hy one of the largest tribes in. 
1'asitnnda, tin* Uig kiver tribe, and residents there now recog- 
iiisetl Iwrr lyt»es of arehaeolithie implements, mie tint, and the 
other more lamtnlerl oit the side. Old residents said that the 
ikit otu's were used for scratdng spears. One specimett liad been 
hmud winch Ijjnl a distinel hamlle or tieck, ^vliich might liavc 
been used for fastening it on (r» woml lie had never seen any 
s}H‘cimen ehippinl <m Indh sicles* and lu* had never .seen any- 
thing resembling a s{>ear amongst the imt)lenients which were 
hntnd in liis district, 

Mr. 'r, Stephens said that great ert'dii was dne to Dr. Noel- 
ling for his researches in this eomplictited ami interesting sub- 
ject. lie wt.mld suggest lial the Complete isolatiou td the 
Tasmanian a}>origim‘s tuight aceonnl for^ the al>seiice nf pro- 
gress and deveicjpment, 'llu' iiitrnsioti of more civili.scd types 
Irmn the uorlii would have siiimdated progress. l)ut the Ta.s- 
manians were mnnpletely cut idT from .such influences. Ffc 
regretted tliat h«» httle was known about the habit.s c>f the 
dhtsmatiian native.s hef(»re they cjune in cIckhc contact with 
Europeans. 

The Chidrtmm said Ihut the MembenH ad tlte Society had 
never 'iHdore hiid^sueh an oppurluuUy (d comparing the nnpje- 
nrrnts of the native lanmanians with those c»f other primitive 
races, die ngfeed with Mr. Stephens that tlm prohabje reason 
the Tasmanians remained in .sncli a backward condition 
their coinidete iHolatimi. ■ 


JUEV 12 , ipio. 

The Monthly Genentl Meeting of the S<mieiy was held, at 
'the Mtnieitm on Monday evening, July-w, ryto. 

; o,Mr, T,' Stcddttnts, M.A., ' E.G.S.r/in the chair.' '' A ' 
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1U.KC.TI0N Ol< I'KJ f.OWS. 

IVir. Janies Pillinger was e1eete<1 a 1^'elltuv ni iln- S»u niy. 

NOTMS AND MXiniUTSn 

Air. ilall laid on llie table a. jaiixM' w .mj>riNiiie. a entninadjm 
sive and' detailed description of the Aina bmies in the ra'jttainau 
Museum, which had been drawn iii> by Mr. lb 11. hctttt, a,, 
bellow of the vSocieiy, for pia'seiitatioiy t< i the Mnsetnn, I be 
Chairnian said that it was a cnrimth cnincidenc*’ tiiai the nnly 
two .u'ig’antic ihree-tned birds of the family ^ Strut h*Mndo‘ thif 
iMoa of New Zealand and the Dodo of Aiuntalitus both nt lliem 
historically recent — had become extitici. Prolessor ( Iw en caw 
at The llap;aie a picture paiidtal soon after l!ie l)n{el! aeqmred 
the island of A’lanritius in winch was a ’(i.ipire of the 1 )nd(n mi 
■dently drawn from life. 1'he A'loa is snpposed to lutve Ix'cnine 
extinct soon afttu* the occiipaliem of New Zealand by ilm Mant is. 

Mr. blenry Holt exhibited stiecitnens of internal para;iiim of 
domestic animals, incliicbnj.'; ibe Asenris i,»f the pi^^, llie liver 
llukc (Distonui hepaticu) of the sheep, ami specimens, nu’ flaw 
matopinus from the pig ;md calf. 

THE FOLLOW INC. PAPER WAS KHAP I ■ 

The Bhaod of the Tasinatn'an Aborigines. l*v Ihntx N"oelbug\ 
M.A., Ph.D., etc. 

The paper refer.s to the evidence of other authorities, incUul* 
ing Lingi Roth and the authors quoted by him,, tie,*dinK generally 
with the ctiicstion of animal and vegetable food, d be author 
then, proceeds to discuss the evidence of the vocuhulary, tlchCrtb- 
ing in great detail the animals with which the ahorigiues were 
himiliar and used bir food, and i>assing on to their vegetalde 
diet. He notes the great dehciency of carbodiydrates in tiudr 
food, and ctmclude.s that the excessive {iroteln diiU must have 
made _ them liable to diseu.sc, and probably accoimled bny the 
sliiggi.slincs.s' of their brains, 

Mr. ^Hall said that though the Pcclen or c«numon sran<dr 
was; supposed not to be eaten by the aborigines, its hhell hud 
^bem found by Mr, Alay iti their shell lu‘ap.s,, 

. ' Mr. A;. ';0. Green said that he did not think the large fungus 
known as the, mtivejiread was ever eaten liy the uativeK. 

Qtairatan 'said ’that ht hi.s, early, days Jn Tasmania he 
wasi often told by old settlers that: the' abori'kines used to seek 
the Alyhita, or “ native hreacl/^ lor f<)od,' 'aiKhpoiiitecbiHit the 
,pecu,har signs neardhe trunk of a 'dead tree winch'tndit itioUts 
x:)rescncc uiidergroitnd. When fretmeiUmg a totky s( % u>ist m 
the 'Winter months they subsisted ' largely cm the Hahotift The 
.debris m a tave at Rocky Gape' winch he had excavated to the 
, 'depth of several 'feet consisted "'"almost entitdy of the tematns of 
Hahotis shells Dr. Noetlmg's'.'r'es^archei w iht quedioti cd the 
.food' of the aborigines had beyond tlnwe of any pre* 

viotts writer on the subjecih ' , 
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S, luin. 

The Moiiijilv r,rin'r;il Mt’ctiii!.' nf tin* vSnrii-iy was field af 
the :\l!e>eii!n on the e\'eidn;e, i»l‘ S, mhi. 

Mr, T. Si eiijieii;. h'ShS.. in (lu* chair. 

rni'. M'/ri'Kii 1 > rni.i,'i*a:'ri(n.\ oi*' !S}[Ni<;KAr,s, 

Dr. ( u‘i line; said ilnil lln‘ eollei'lion, of minerals which had 
hren le!l (o the k*o\'*h S"rii-ly hy the lale Mr. W, hi I’c'llerd, 
of Danners) on, uas a \ery wahtahle tme. and would form oiu! 
<n ihe iiio;-.) imiMuaaiit addaions to ihe Museum lha! could lie 
imai’incd. ft would hi* of iln* e.rralest (‘dncatioual value, and 
if IIm' Donneil <n' the iMwal vSociely had uni accet»ted. the lie- 
fjtte'a. they would uoi have thi'u been dniu^ lludr duty either 
In th<’ Members ol the SiH.'ioty or jo tlu‘ imhlita d'lu' he([Uest 
alinuhl 1 h‘ aeev'pied hy (lu‘ 8oi*iej>‘, even if thi'y had to make 
>iome >aeiitlet*fH tn do so. 'The eolhauioii had hetm valued hy 
tlu‘ best e\|M‘rt‘. at and Ihe probate duty uixm it 

amntmird In dM m 4 '% lie wonUl move:- “ Tiiat this (leueral 
Aleenn,rf; ot the knya! Soeiely ap{uames nf the eKpiUuliture for 
[lie jiaysueni of probate <hity, ameruiitiuj 4 ‘ to .i:. }.n 4 .S,, upon 
llu' iniueral mdleetiou j)et|euatln‘d to the Society iiy the kilt* 
Mr. \\l hi l‘eiierd, of ! amuecsUm.” 

Mr, k, M. .bdmston ,seeomle<l the imUion. Idle Douncil 
really had no elmiee hut lo act as they <litk or take tin* risk of 
heiitijt this valuable cnllection. Mr. IVltcrd was a native of 
lioliarD aud no ilonbl was K'rateful tei tlu‘ Society for lh(‘ aid 
that H had e,i\‘ett him in hi*, natural history and mineraloy;iea} 
‘4udies in his early daws, and dierefnre wished to seeure his col' 
lection nf minerak to linharl as an ackmnviedwment. ft was 
the f>eM metunriai he c»nild have, that ol ).*'ood work well done. 

Mr. D, t'dldin said ihal on Indialf of the Members of the 
Sociruy he would like to a-k for a liltl‘‘ information tis to liow 
the tiiumce^ of the SoeiiUy stood; how it vvaas lU'otiosed lo meet, 
the del.)} that had Iteen inenrred; and' if it etutld be tnel wilhoin 
endaiiMcl inn Ihe Snci*’{ylN jonrnal. lli* aDo wished to know 
wliaf turiher expen.'.e would be involved iu the lion, sing of the 
eolleetiom and if iIhtc wa.s room for it to be projierly dt.splayed? 
Idjere iva-i a wduable bniameal eolleetion dhimds eollccnion-- 
whieh Imel lu-en lanpiii-dniig for many years in the cellars of iltc 
iXfiisenm for want oi ability t«» display it, am! he was wondering 
whether dm ihaiertl eollcetinu was liubh* to be overtaken hy llie 
same fade, 

T!ie idmirmati said that he j,»elieved that (he I'taynietil of the 

fimhate 'duly cm the collection would haave a. sliKiit debit 

bnlaiire. 'riic Connctl were positively a^^siirt'd by those who were 

actinf 4 ‘' tor the late Mr. l*etterd‘s llmnly, that, if tills bcciuesi was 
not' accepted by the Royal Sodciyjt. wrndd go inlc* the gmteral 
'cHtalc. aticl couhl m,»i be denlt^ wltli m* administered ttntil the 
yoiingcHt diild came of age, which would 1 h: a good many years 
imitcc, ’ ■ ' ; 

o, linlKoetliug mtid that;, the Council had had' to confer with 
Mbe triiHlees r;d’ tfie Mndtntnt Indore tlie ecdlcctioiDcmild be placer! 
etWrc* and 'the truHtees had agreed' that they would accept and 
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I'Kiusc the conoction. 'Fliero is anij>K' rcnirt ni {?h' 
IMnscum, and plenty <>f eases which arc nnw tilled up wiih whal 
may he called nihhish. if the ruhhish is pn! in thr eell.ir,' tin' 
cases can he used for the exliil)ilion ol (he l*t'ttei'i} rolleviani. 
Alter payiipa" for the priutinsA' of the v^oeiety's journal and eiir 
rent expenses it was <'Xi>ected that they would he thy; oti the 
wia.tni-!;’ side. lie coiihl assure* (lu* meetiup; that thr Journal 
would not suffer. 

Dr. Muller suipuuied th<‘ uioti<m, whieh wa*' deelai rd ear! ted. 

Dr. lUitler iiuwedr “ 'riiut (In* (piesliou <»i' evliihifuie. ihe 
Petlerd collection he consitU'red at the next lueetiip* ol fin- 
Society, and that tfie Council he reutu-hieii lo luiuy; up a ia{Mai 
to that nieclinp; as to the a|)i)ro\itua(e cojU." 

Dr. vSprolt seconded the mol ion, 

The Chairman said that the (irst motion carridl mily cmiu 
mitted the Society to the payment of the prohat<‘ dtpy. Any 
further proposed expenditure would 1 kiv<‘ to in* hroui'ln heiMti’ 
a meeting’ of the Society, ami <li.seussed and decided tiiere. 

The motion was carried. 

SECRE'rARVSIUP 01' THtv KOVAI, MK IE'rV. 

Air. A. D. Watchorn, on behalf of the Council, saifi lhal a 
■question had arisen a.s t.o tin* cusiacly of a doctuncni in Mic pars 
session ()f the Society, and it liad become lU'ccshury for tin* 
Society to allow itself to lie sued to enable the question of its 
ownership to be decided. The vSocieiy. according to tlic Art, cmild 
only be sued Ihroup-h its vSeeretary, As the oi’lltu* at present was 
non-exi.s4:ent, it was necessary to apianut a Secrelaiy, and he 
m()ved that IMr, Mernard Shaw he appointed to that posit imp iluf 
office to be honorary- 

Air. E. L. Piessc seconded the motion, which was carried, 


NOTES AND K.>:ninrrs, 

Air. L. Rodway exhibited a specimen of a plant not hilhiTtt* 
de.scribed from Ta.sinania. it ^tew on the Western I'lers, and 
had been identided by Professor iMvart, (d Mellanirmx as a new 
species of llax, and named by him Dimim ahndu. h ilifferecl in 
the .structure of the dower froiin the comnmn .species rd' Ununn 

Air. Rodway also exhibited .specimens of tlu* wood of 
Eucalyptus Ounnii, whicli, in the Uxbritige district, where n 
reached a height of 300ft., was known as the yelbov gunn fi 
was a very valuable timber, and wits locally used ftu' inatils. fin 
account of its touglme.ss. The specimen of timlier would he 
|}rcsente<l lo the Mu.scnm hr exldljiti<m. 


THE pOLPOWtKG PAPERS WEUR HEAD.' 

I. Additions lo the Calahigui- of llu- .Miirinc .Sliclls of Tas- 
mania. By W. L. May. 

pie paper fnrnislios a Ii.st of sotne 50 .species of nmrint! 
she ls not hitIierto_ recorded in Ta.smaniu, some of which are 
probably new species, which were dredged by ilic author near 
Breycmet Peninsula in .M.-irch, Kjio, from depths up to Ifo 



fiilhonis. 1 h' note;. Iliat in tuMilion \n these there were several 
known 'Ihnniiattian shelK whieh Inive not pre.viotisly been re- 
conhal south of Mass Strait, tnnl remarks nn the additional 
exideiiee obiainetl ol jlie wide dist rilmlion of species oti Mk' ,\tis- 
tralian eontiiiental sht'lt, siweral sp(‘eies ludn^ lakmi whieh have, 
reeenlbv ber!i th'.eribed hatin deepwater dre(l,L;in,e,s o(Y both 
v^ydiiey and Xdelaiih*. 

a. 'f'tie lh- 4 rihution ot Att^traliati Lami Miials. \\y Koberl 

Hail. 

The paia r repre''.ent''. tine \ tew s ol tile anllior as to the oripjn, 
mieraiion. and distribution of the birds of Australia and 'I'as- 
uiatiia. He !■, of opinioti ilial .almost ibe whole of tin* ]»reseul 
bird tauna^ ba<I iheii' sonta'e of t‘\pansiou from tlu‘ Papuan suii- 
I'l'i'uim Tfie fsapei' is ilbiUi.ated by a 'unaJl map and diagrams. 

ShM'TlTMPhlK IP, nnt). 

A ispeeial MtahiiiK' ami tlie ( tialinary Miaulldy A](‘elin,iJt (,>f 
the StKUely weiu’ held at the Mtiseuiii on tin* eveniu.i>‘ of Sep- 
teuduw tp, lopj, haviui* been postj^nied from ilie iJtb instant 
oil! of re.pK'rt for the memory of tin* late Mr. Mernard v^haw, 
(liairman of jJie (hmneil. 

SMbA.MAiv MKiTn.NKb 

The Mp*H’ial Meetiip^ \>i the (hntneil {ia«l been I'ouvened by 
the (htiineii at the repuest oj Mr. IT M, Miissst* for the cun- 
•sideration of certain propiesed alterations' in the Mules. 

Mr. 1\ Slepliemp M.A„ h\tb, a Mice President, in tlie chair. 

Mr. bh M. 1'it‘H.se moved that the fo11o\vin}4' be inserted after 

Rule f. '* 4Ja. At any (lemp-al MtHp.inK tlie Royal Society 

may autliorise, on such conditions as may be arrany,’i:nl by the 
Royal Sociipy or llte. Chnimdl, llte artlliation with the Royal 
Society of rmy Society whose <d>jects incinde any of tin* objects 
of the Royal Society." “ pjb. Any S»K*itPy aibliated with tlie 
Royal Society may be allowed hedd its meetiims in any room 
oeeupied by tlie Royal Society, on snch terms and conditions 
as may In* arranged by tlu* Vhmncil." 'I'hat the following 
W‘n*ds !)e added iis a sub paragraph at the end of ptiragraph 44: 
“ Any other Int.siiu'ss that may ari.se." 

hi movmg the ainimdntent Jo Rule .pa Ai r. Piesse said that 
Pie Rules of the Siudety 1^**' formation of Sec- 

lions, Imt there was no firovision for comtectirig vvdlh tlnpii 
any Imdy of persons interested in science who did not belong 
io tin* Sewiety. ft seemed to him tirai they sliould have a. inure 
elastic provision, so that iltcy conld associate other societies 
with llumi ill their work. In large centres it ,was possihk* that; 
kindretl socii*tics miglit work indettendently. bnt that wms md; 
fiossible in llobarl. Tljey shoulil be able to assciciatc more 
doMC'ly with oilier soeieties. The iiccaslon for making the |>iaa* 
fiosa} was known to all, as b,»r some time the Plcld NaUtralists* 
Club had !)een allowed tii use the rooms of the 'Society, and 
under this arrangement mucl'i good had been doue.^ The 
Comicih liowcvcr, recently tiiscovered that they were infringiiuf 
tlu? Act fiy granting the ttrivllege, and therefore dt bad been 
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withdrawn. They regretted this very much, and he flr'nri.al in 
find means to enable tlic club to continue to use* the 1 lui 

was the main object of the niotitm, and he InepecI to see it 
carried. 

Mr. Ciblin seconded llu‘ motiem, and pointed otil t!ial it 
not obligatory, but it gavs* tlie Society pouau' to take certain 
action at a general' nu'eting. lie llninght no barm c<mhl re aill 
from the innovation, but a considt'rnble annnnit ot gtind nnnht 
be tlone. 

M.r. A. L. iUitler sai<l he felt if tfte vSoeiety granted ibe I'ield 
Naturalists the privilega* of afliliatioii it would f»e eouiVning a 
benefit on them, and would be forming a reentiting gtanind bn 
the ranks of the Society in the future. Sinct* tfie cliil> liad met 
in the Society's rooms they had derived a kit of }Hmt‘tn, am! 
certainly no harm had acerned to the (dder body. It was very 
handy to tlie chif) to iueet in rooms adjacent to the Mmeinii, 
because it was esscutial that they should have the liemdif r*f a 
collection of specimens in their work. 

Mr. ly. Rodway said he could not tigrce with the motion. 
He was a member of the Field NatnralistsHlhib, attd lie did not 
know that they were clamouring fur affiliation. 1'he Koyjd 
Society was an old institution, and they had run .satisfactorfly 
up to the present, and they ,sl'iould con.sider witether it; Ayas 
advisable to make the change at such ajale hour iii^ llunr life. 
The change might seriously interfere yvtth^ the working of the 
-Society, because, at an annual yneeting, it might: alfect the voting 
very con.siderably. Hobart was growing, and kec|)inij the 
societies sepaivatc, would 'cause a .good deal ol healthy rivalry, 
It would be 'a great mi.stake for the Society to absorb into 
ranks any Other society that wn.s w(, irking along 't|ic mone lines, 
because 'it would be likely to hamper the work of the 
tion, and cripple it generally. 

Dr. Noetling* endorsed Mr. .Rodwayks remarks, and said I,tc 
was aigainst the motion, because of the imlluiited powers wlilclt 
it conveyed.' ^ 

Dr ButUi said tint Hunt secimd to be in nna tint tin 
vSocietv might bt caught napping in<l n catch vrhe st tmid on 
some vital pennt That could he providtd tor by uldmg a hw 
word*i at the end of the amendminh immding that luitue (d 
amhation should be given at a meeting held ^onie tinii prt 
vioitsly One thmg that stewed to be ovirkwkm! wa» tlw goiu 
lack of mtemi taken in the wcwthly ni^^tings of tlm Homny 
dufWg the Im twelve months The meetings were itof well 
ittewded, mtd a of emhuMm^nt wai tlKplavyd In fnrt, 

It «eemed that ih^ gnoety was putting up a i^mtggk agiiiHi 
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i\!r. said !)(* wmiid tlu' made l)y Dr. 

and uandd ad<l a. claiisr tn his aniciulinriit, |)rovidiiij 4 ‘ for 
a month's notion lunnu .tdvcn of any profjosod aflilKiliun. 

d'hn (liainnan said that if ho stood nioin* In' would liuvo to 
<»Pl?nso iln‘ motion. \ rovisiou nf tlio KMdos was now ])oin.u;- 
niado, and llm proposition wouhl liavo to ho nnorrod In {he 
Doniinllloi' ^\llo liatl tho vvt*rk in htiiifi, so that if would have to 
ooino np npaiin for ootisidoration wltou tho jipmoral revision was 
disOtr.sod, the iwope of the inotioii wlioro it inentioiied tlie 
alVdiation of "any" sooioi) was altoppot InT loo wide. 

dlu* nmtion was pnl and lost, i !ielitdin.i‘ proxies, the ayes 
5mnd>erod ih and the irno.^ jy votts. 

Mia Ih'osse said ho wmild withdraw the tnnv f'vitle 4 Jb, bnt 
would ask the nuviinp,' to \'oio itn tin* aniendinent to paraj-paaiih 
The ohjoi t of the niuenduKMU was to tdlow <iuostions to he 
a,ske<l or suhjoeis to ]>o disoussed of wliioh notice had not hcon 
Miven. At a previous irn’eting' of the St>ciety a qut'siion had 
hoen askt'd, }»ut it wa;-^ nilrd oiu, of ortler, and 1 h‘ wanted to 
safeguard ilte proeeiluro in the Intnre. 

.\lr. 1 ,, t hldin seoomled the motion, lie held thal the pre- 
sent eoinlitittn of at'faiis was absurd, and was never oontein- 
plated by the framers of any rules. 

Mr. R. M. Johnston sairl that there would he great danger 
in [»assiiig t1n‘ motion, If it was passed it was pfissihle 
for all sorts of malfers t** be introduced winch were altogether 
foreign to the proeeediiigspif the Society, Recently politics had 
htam touched upon in their ranks, and some of iliem were not 
of the best form. It would he a had thing if they were to split 
np the StHuely into interests, and lead to the introduction of 
parties, I1ie object iif the »Soeiety was to <meonrnge original 
work, and the publication of fagicrs written liy Mcmliers. ile 
considered tlntl the pas.sing of tlu‘ motion would cause rivalries 
to spring up, and would defeat the objects of the organisation. 

The Chairmait said he would a.sk the mover of the motion 
if, he wished to convert the Society into an ordinary (kbaiiirg 
society? That would be the result of tlie motion, for all^. sorts 
of subjects would he sprung ut>on themjor discu.ssion without 
notice. It iiptKiarcd to him that the object' .aimed at could be 
snfftciently attaitted under the firescnt Rules,- He. sympathised 
with thC' object, of the .motion, hut would have to vote against it 
in Ifcif prcstynl form. , ■ ^ , 

The iftotimt wtts k.)sh 'Utduding tiroxics, the aycsjmmbcred 
;io and the noes 31 

''.Thk' eondttdcd, the InwinesH of the, Special Meeting. 

Tht Monthly id tin? Society; thcmhelci 

Mr. 'T. Sfeidtemi, MA, F'.q.S., k,thc , 

' THllK I^ETTHtiD' COktfecTlOH* ' . 

‘ A comtnwttieatbn w^s received frop^ the (kmncil enclosing 
a lifiter from th«^ oli'thc Ti^^wnnian 'o^fteHhg 
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to take charge of the Vetterd colicctit.m minerals iH'Mviiled 
it was placed in their charge on loan for years. 

Dr, Butler expressed pleasure a( the fact that Ihiahty was 4I 
last being reached in the tnattiT. Had any cU’I.iy oremted their 
was a possii)iHty that the ctillectiou would have t»eeu Inst to 
Hobart and to‘ the vState. It was a matter hn* regret that llie 
collection was not betuieathed to the Museum, as all dilheiilfy 
would tints liave Iteeu got over at ouee. 

Mr. R, M. Johnston moved' that the eolletiiim lHa|itralln;i! 
to the Royal vSociely of d'asmania he lodged in the Museum in 
accordance with the terms fd the Musetmi truslet^s' leUmr 

Xlic iu<)lioii was seconded hy Mr. (». ilrettiitghiun Mooie, 
and carried. 


APPOINTMENT OP DEEKC'iATK. 

Nominations were received for the position ot delegate of 
the Society to the Annual Meeting (d the Australasian Assncia 
tion for the AdvancetuctU of Science* to he held iu Sydney 
shortly. As the result of a ballot Mr. VV. 11. lAvelvelrees* 
(k)veniment Geologist, was elected as. the Society’s delegate. 


TUB NORMAN VOCABUI.ARY, 

The manuscript rcceuUy discovered' aipoiig tite papers id tile 
Society contaitiing the vocabulary compiled hy the Rev, ^ James 
Norman, of vSorcll* from his intercourse with the ahurigines of 
Southern aud hhasteni' Tasmania, was. ordered to he priniccL 

the: bATE MR. BERNARD SHAW. 

The 'Chairman referred to the loss that the Society had 
ta'ipod by the .death of ,Mr. Bernard Shaw* who was CHudntian 
of thC' Council for the .last two years, and had rendered valuidde 
services tO' the 'Society. The deceased gcutleman had won the 
love" and respect of' all the Members. The Trustees of the 
Museum had decided tc> place on record some menioriiil of M'ta 
Shaw, and it liad l)cc.n ■ suggested that ; the vSocteiy aiicl tlic 
Tru.stees should send a'j’ottit tttes.H'agc cd'^ymbahhy' to- 'Mrs. 'Shaw, 


thf M'dtiiety ' tud'd iii 'tlit 

MuMtum cm evettihg'bl'''OmbeT'ta^'r0f0, 

^ , ^Mr. T. a Vice>«JPnfi^icletH# hi the ehfiir, 

^ ^ I Trig' ‘ 

".fbr ttif 


iHiyHif tlia SoeiHyi 
Bfedtly, Ayi, iw 
Hsrd'tew*. y " h " 
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NO'l'KS AND t-XHHHTS. 

Tho i/hairuKin oshibtlt'd spocituciis of (lie 'rasinruiiti: sluile 
‘fnuu ibo disirid. Tlu‘ s-oIatiU* part of the sliale was of 

imtrly vriariahU* and dnrivvd from Ihr spoia^ eases of 

anrieni elub mosses, wbieli were iMubcalded itr clay or sand, 
'riiese shales iormed pari^ of the Mersey coal measure staaes, 
Imi tlieir <’\ae| relationsldp to tlie Mersey coal seams was not 
(jiiite elea,r. 

Mr. In'a *',\liibili‘d a aiaadinen of a lej^less lizard of the 
y'entis laalis, whielt looketl reinarkaldy like a sirnkta and two 
Keekos. which he obtained in M<*w tsonth Wales. 

Mr. R. llall. Curator j_>f tlu' Mnstnnn, exhibited a, specimen, 
of iJh' Wombat, from h'lindcn's Island. It w.is oiu‘ of fimr 
specinuMis^ which w<‘re iii lAlusemns. Thongii orig’inally found 
in all llie islands of bass Straits, it was now exterminated every- 
where eKtwpi cm I^'Hnders Island, It was a smaller species than 
of tin* mainlaful. 


•nUi; POLbOWlNt; papers were KEADi 

L Notes on the Norman Vocabulary, by llenuanu b, Kitz» 
M.A. 

The attihor remarks that this document is great value, as 
containing what is iwohahly the only vocalnthiry now extant in 
tln‘ original maimscrit>t, atid a mnnher of incitlental notes 
written by the same hand, these notes bcung very interesting iu 
tlu'inselves, am! specially so because they do not seem to have 
l)een incorporated in aiiypd the published accotmts of the cus- 
toms of the atxirigiite.s of Tasmania, 

Dr. NoeiHng said tliat the paper upon which the maituscript 
was written was hand-made, and bore the name of the maiut- 
faeturer, and tin* date }H27. 'Phe infonnati(,m given 1 '>y the Rev, 
Jas. Norman was very imeresUng, but intrts of it should be 
taken wth some erlticisun 

The Cltairman said that the Rev. Jas. Norman arrived it 
Tasmania in 1827, find had lieeti appointed to the diarge of 
SorelMn 1 1 c ' remembmnl Mr. ^.Norman himself, having 

.met httn on the occasion of his first visit to ^orelf in 1864, 

' W, K. Shoobf idge ' said tluit he ,rc me inhered the Rev* 
Jiis, Ntirnmn, and knew that he took a great interest m the 
riuitiyes,, and 'their ' customs. ^ Anything that he wrote on the 
subject would' liave been 'written, from his f>wn observations. 

i,. KittPH on Kucalyptps, RiHiton'i.',,, By L. ,Rodwty*, 

Mr. Eodway dcscril’jck’ in detajf dhc' diffcrinKCi'lHdw«ti that 
fpedcj and Futcftlyptw amygdaiiwk.'-. the ' ordinary peppermint 
ginm The diameter ofc the fniii;' was tn,e,RafeKt test as to the two 
ipede% biit In R, rjidohi' there wa'S: e . teWsh Idoom on tire 
d,eavesi whkdt waa abient h K. amygdadna^ In R. risdonl, how- 
evet^ tlu^re wai^ an vitnplfltjr, produced by varying 

itirrowsdlttg ^eopdftiona, * , ; . ' • ' / ' 
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The Chairniaii said thiil Kncalyplus risdorii \\a> alnar.| in* 
variably f(,>itnd gnnving’ nn soils derived trtnn the iiiiiT-itan 
formation, an upper meiid>er ot the niarim‘ perino tairbnitiferi »it • 
scries, and the geological character ol hills at a <cosodderable 
distance might oft cm he recognis<‘d by the bluish lint ot the 

foliage of tile trees grfnvm,g ()ti tlieni. Tin* rcdatioH;., of free 

and |>lants to tbe soils on wbieli th(‘y grew wa-i oiu* '»i the nns.l 
interesting studies in botany. 

p Notes on the C.eiuis lassot<‘s. with Ibe-erijftions of Xmv 
Species. P»y Arthur iVh Ima, KJC.S.. Ciovernmen! ihhoinolo ' 
gist. 

This paper is illuslratcnl 1>y plates, and \yas math- htf cu’e^t in;; 
by the exhibition of a tine eolleclioii (if stjecimens. 

4. Skin Diseases treated bv i the id \‘aecini'. Ity hh W ,h 
Irelanch M.tl, CM. 

The author says that the paper was inlemhal' to emphasiM:' a 
possibility long recognised liy the medical^ prote-sion that skin 
diseases might ttriginale In inteniid condilnms, and that llnyv 
might be sticcc.ssftilly treated by the administration of vtiecitte-* 
prepared from cnlture.s of each particnlar patient's b!o»»d, 

Dr. Purdy said that he was imdine.d to think that the restdls 
which Dr. Ireland had claiuied were largely dtu* to p.>}cliical 
causes, In recent experiments tried in Itngland rvmarkabb' 
results had been obtained by tlie sidicnianeous inj«*cttun cd 
sterilised water, and it was no doubt due to the tnihience of the 
patient's mind i‘»ver his' l>ody, andl the 'iniUteuce' of the physician 
over the patient's mind. ' If Dr. Ireland's re.suliH were borne out 
by further investigation, he ikid undouhtedly made a diseovc;ry, 
which would jdace him on a level with .sncii men as Pnstetir 
;and', Koch, but ,if the same results were ijfuduced^ by ^tiiiplc 
iiijccticm's of ^waiter it would .show that the idietifVitHmn were 
simply 'psychical. .He gave instances ol the, renuirkahle resuiN 
produced by suggestion. , ' ' ' 

A. j. ;Taylot .said there was no dotifit that suggestion 
'"formed the main dcature in' the Christiatp science tretitnieiu. 


5, Weighing the Eatdh, By ' A, E, Blackman., ' ''■ 

In the absence of thC' wutbDW Dr* "NoctHitg 'fcad this paper ’ 
by Mr. A. K- Blackman^ of jE^'mnkltth on the method.*, u^^ed m 
estipiidtig rha weifht of the 'earth. 

' keetihg and a Idonthly Qenewl Meeting were 

Museum oh Mortdiiy evoning^ Mpveiubir 4b 

\ , kr -ICCM.O., CJV.O’.'Cn- 


Ad 





Iloiiurary v^ccritary nf the Rnyal Society ])c reconsidered after 
the la|>se nf (tne year, in the liope ihal nuaunvhile the Act cd 
rarliaiiient relating* to the Royal Society may he repealed or 
amended, so that sitch an^oflice as that of llonorary Seertdary 
may hetamie mnn‘eessary in ftiltiria ami that it he an iiislruction 
ti> the i'omu'il that lhi\v eiitleavonr to hring alxnit the necessary 
repeal nr antendnuml."’ 

Mr. S. i'lenies. speakitig »n) hehalf «>f the reipusitioiiists, 
.stthnnUed the motif m to the cmisideratif m «jf the meeting. The 
pri‘sent ;-aati’ fd' atuurs needt'd some ttmenditumt in the <lircction 
piaiposed, InHaanse it was .soi ctnnhroiis. 

Mr. ( denies, jtmr,, sta-omhal the motion. 

Mr. d\ Slepiieiis said that the. Act <,d' 1854 was practically a 
deafl letter, ha\ing been sipjer.seded Ijy the Act which made 
pi-()vi‘don for the endowment <d’ the llotanic (lanlens atid Ta.s- 
mimitin Mtisemn, which originally were under the control of the 
Royal vSociety, hnt were surrendered hy the Society to tlie State 
in ttS85 in the interest of the pnhlic. The mistake made in not 
repealinR the Act of {854 wlicn the Mnseimi and (hardens Act 
was passed was now evident, when it had become necessary for 
the Society t«> allow itself to he sued in regard to the legality 
of tile cnsifHly of a certain tiocmmmt, and the vSocieiy, so long 
as the Act of 1854 reniainml in force, had to he represented by 
a “ Secretary ” tpipointed under its provisions. I'he tenn 
“Honorary Secretary" should not hav<' been used in cenmeo 
timi with the matter, for the (ptestion of salary had nothing to 
d,o with it. 

The l*resident sai<l that he had not had lime to look into the 
Act, )nU there, seenieil to, be some confttsion about the titles of 
“wSecrelary " .and “ Hamorary Secretary," it wa.s desirable to 
clear uti the exact jiosiiiom and he would suggest tiiai a small 
committee ndglu Im appomlcd to go into the question and re- 
port t<i a later tneeting. It would lie better to clear up the 
position. 

Mr, Clcnies said that that was what he Imped would be the 
outcome of the motion, 4 He would be glad to move in the 
direction , indicated Ity His lUcellency. 

On the motion being put, it wan carried without opixV.sition, 


e ' Thir M'onthly Tkmeral ^,leeting of the Society then followed. 

, , COREBSPOKDENCK. , 

The' Council feirwitrded' a letter from Mr, Alfred -Fcddef, 
,4itggeKti«ii that portraits, of the tate King .Kdward, ViL Mcl 
the lati^ Mr, Bernard Slmvv/Mhbuid.be obtained, and hung .in tlie 
_ Koyal Society*s; rooiifty ’ ; ; ; ■ ' ^ ■■ ^ 

Mr. T. Stcpheuii that the tttafcter wotdd not be lost sight 

df by the Council n m any funds avadnble m 

pitfpbie* ' ' ' ; k ' 
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NOTKS ANH KXHllSITS. 

Mi\ T, rxhihitt'd ii) ot 4 inv-i 

tuK board showing "dry rot " tlw «d %sUh'h harl itH,t l^rvn 

lint crniiiU'<!. ddin iitidni'^ido ot tin* boaial 'di' liji' dohr-ip' 
Itrancliing fonn «»i* tlin uiyntdinni oi thn t'nnnn. ‘.piv.idoni inaii 
the rotted joist, The j)eenlia,nty oi fh<' nuv n a . o 
in the lioor of a room noi more than ten yrat ^ «dd ‘The « .-oio* 
'ofdt was the absence <,>j' the >ifmal pr.HnooM jor by 

means of airdtricks. tj), A snnple »*} the od m ejoeh Hie 
hones of a gigantic, extinct aniinah itoi, yet |iM’.io^ely idemoiefl, 
were einhoddeil in the Mowbray sgamp.^noi I'M lomt Hmiiliforo 
about three feet Indow the snrtaee, The h«»n«' • wer«'- mmhrr 
decayed nor fossilised, aiul it w«mld Ite imere'Uno: a'o’m'goit 

by analysis w'beiher there was any >|n‘mally j*re^ri wsl n-e ^ ide ■ 
ment. such as that of Ihtropean peat nios’^es, in ifte uI' the 
Mowbray swatttp, (a). A soinewimf rare fern onniil t»\ '\!r. 
l^dwnird vStephens near the Kjver Arthur, and ideoisl'iefl by Mr. 
Rodway as a species of Aspi<lhun, 

M‘r. T. T, Plynn exhibited three ^ siaecies of ftinie-airs-' 8*d|'»a, 
Appendicularis, and 'Pyros<»nta-'-whiejj had l'»eeu olitann/d in 
•dredgittg trips tnKlciiaken l>;y' the Fiehl Naltirahsi idilb, aiiil 
'Stated that they had noi previously been reconleti for Tasniania. 


THE FObbOWINt* PAPER WAN HUAth 

, New Afanne 'Molhtsca. Fy W, I*, May. 

The author reniarks, speaking r,>f the Alarginellas, fluii recent 

• dredgings in^ our^ deeper ■waters, from 40 to' too biilioins. have 
brought to light a great tmmlwr of 'iiew forrti^.* t^rnne cfi iviiirh 

• are' very 'distinct species, whilst others vary so greatly ni botli 
form: ,^nd 'Size as 'to iniike them exceedingly piwxllitg, and I fiat; 
■the object o^f the presettt iraper is to' attempt to 'bring some 
■'Orckr'fotit of chaos, In A'ho Bcctmd 'part o'i the paper 14 new 
■ species are described* and it is illnstnited by plates, 
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THE MINERALS OF TASMANIA. 

By W. F. PBTTERD, C.M.Z.S. 


INTU(>;i>U(Tl()N. 

It in the eanieKt of iho e.ompiler of this revised 

Cat.alogiu^ of i,he minerals known to oecnr in Tasmania 
to tnakc it stu^h t>hai it may be advantai^eonsly referred to 
for in format, ion on t.he subject of the groat variety of 
beautiful useful, and scientifically interesting minerals 
whi(‘li have been, or are now, recoxTlod as occurring in this 
island. The descriptive articles respecting the occurrence 
and peculiarities of the more imi)ortant have been rewrit- 
ten so as to embody the latest information as to associa- 
tion, crystallisation, and paragenesis of the respective 
species. As might be expected, much of the matter is 
necessarily collated from general sources, but a consider- 
able portion may bo taken as original, more particularly 
that, wliicli treats of localities. This may bo attributed 
t,o the unusual o|)poriuuitios enjoyed by the writer, coupled 
with the facilities afforded by several friends who have 
beeti induced to interest themselves on the subject.. 
Although writ ten in as simple language as the subject per- 
mits, it lias been assumed that mo reader has at least a 
alight knowledge of the subject dealt with. 

The last Catalogue of the minerals known to. occur in 
Tasmania was p'ublished in 1896. Since that year a con- 
siderable amount of work has been accomplished by vari- 
oxxs observers, and a careful record has boon kept with a 
view to still further elucidating the mineralogy of this 
island, primarily from a purely scientific standpoint, and 
to a cert;ain extent from the inseparable economic aspect ; 
but as the context will clearly show, the Catalogue is 
essentially a compilation lor handy referonoe by those 
interested in Tasmanian mineralogy. 

In explanation of its production, it may scarcely be 
n«!#s»ftry to mention that to the modern geologist the 
science of mineralogy is of ever-increasing interest, as its 
methoda are' still further ajppUed to the elucidation of the 
igneous and other rocks which constitute the earth's crust ; 
white to the chemist, the compounds which form the mineral 
speciii are^a never-ceasing field of observation and interest 
on account of their homogeneous combination .and peculiar- 
ities of: crystallisation, During the past few years a com- 
paratively , large amount of serious petrog,raphical work 
'haa^ beeU’ accomplished with regard, to Tiimania in corre- 
'Spondence' with the; progress of, investigation in other parts 
of' th# 'world,; with the result, as might be ' expected, ; of 
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adding to this Catalogue^ mmy niinemls nf coii;4d*‘ral^!tt 
sci’entiiic irilox’ost. Thi^ important thesis of Dr. ^ h. Ih 
Paul*'^ on the siugnlar, and to scvine extent 
alkaline complex of Fort Cygnet and t.lie rocks uf i\n* Siiiio 
non Tier has boon an iinporlant taidor it* .Hcvotal 

heretofore unrec’orded .spctdc's oi and afS'fssM»ry 

rock-forming minerals to those already known to iotr 
The iniorest takcm in and the asHistanee residered hy Ilia! 
veteran iti pt^irographh'al Hrience. Frofeasor llosenlnisch, 
of Hoidelborg, has not otdy stimulated research^ m pid' 
rology and its resulting mineralogy, Imt han ismlirnir-ll or 
otherwise the labours uf our local workers. 

The exploitation of several minittg localities, wlntdi wt*re 
practically in the early days of their inception III yeari* 
ago, when the last compilation was published, has maieri'' 
ally extended our knowledge of the mode of occur rcuce, 
affinities, and genesis of many of the then apinaxd&ted 
species, as well as added to tho numi>cr of motalbiMiring 
minerals with which wo worn at that lime acc|n&i ntod. 
These remarks more notably refer to ilm^ cu|irjlVrotm 
minerals of the Lyell mining field, the leado/inc of 

the Mt. Bead and Bosebery Helds, and the varied tiictiillic 
minerals and their associates which recent investigatioim 
have shown to occur in the Middlesex, llw/dowood, amt 
BischoH districts. 

To the mineralogist the secondary derivativeii from Ihw 
metallic ores, although as a rule of no great commercial 
importance, have a peculiar fascnnafckm owing to tim 
duplex aspect of their generally beaiiiiftd coimiratlon, 
and because in many mstances they prcwtii perfect* 
examples of natural crystallisatioin In addition, tlmir 
modes of occurrence, origin, and geological relationship are 
'to the observant fascinating studies, and in iMn mcord an 
endeavour has been made to show that avoti t.ho tnef.al- 
Rearing minerals, primary and secondary, have rtiuch in 
.thems^ves worthy, of careful' attention, atriefcly otiiiido 
of ''their 'intrinsic value, important ai tha't may bo. It may 
not, h®, out , 0 f 'place in; this oonnectiem to etnpliwi«o , thfit 
the'^tudy of 'mineralogy .,doo8' not iwmiarily mmn lai'iiiiig, 
practical or speculative, although ' mining umpcitioriably 
includes doaling with minerals. , It inort ptO'fmirly , ,rvf«r» 
to an attempt to elucidate their, itructuw, c,h«iaii»try,, 
associations, and geological o:ccuit©rnc©i*'' ,, Ip' 'faoii tlm 'Vtit 
bnikof. what are termed; species^ of ordAoit which 

, Beihto temitals elnigw nijiliMHitiemllfl*- 

Mr totems avs rmmmim. rsch#*mak^i Mfw ateiffwdii ^ni 
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have received distinctive appellations, are absolutely with-r 
out. intrinsic value. It may bo said, without danger of 
a serious perversion uf fact, that of the enormous number 
of mijierai substances which are already known to science, 
not two per ctnii.. have any direct or indirect commercial 
iinporiaiu'c ; but. as products of Nature's handiwork all are 
wort.hy of the study and attention of the chemist, the 
petrolt^gist,, and thosi^ int.orestod in natau'al science. The 
minerahygist is always engaged in re.velliivg in the mysteries 
of his st.udy, yet. it is ever evident t.hat each fresh discovery 
still further impresses him with tho fact that there is yet 
more to learn, even about what are apparently tho most 
simple substances. 

Any explanation of the larger and more abstruse subject 
of th(i genesis of ore-deposits has not been seriously under- 
taken, as that is a task for the advanced specialist, who 
would muni much collateral information, both local and 
SKrientiflc, on which to formulate any rational theories as 
id tlm varied conditions which govern the de]>osition of 
minerals in t.he dilTerent classes of lode formation and 
filling. 

Frtnn the last published Catalogue several species have 
btxm oliminaied, either because their occurrence in this 
island has not been confirmed, or that their presumed 
idontiheation was in error ; but to compensate for this a 
large muniicr -“considerably over 100— have been added. 
Some few ol these had been overlooked, but the greater 
numlicr arc t.ho result, as already indicated, of investiga- 
tion during the past^ few years. 

The number of species and varieties of minerals herein 
referred to is' approximately 330, which may be regarded 
as a remarkably large' number, consideriivg the com- 
paratively restricted area of the island. Although this 
number may, and doubtless will, be augmented as inve^i- 
gatioii proceeds, it is reasonable to suppose that we now 
poss(« a fair knowledge of the mineralogy of the State, 
thanki to the services rendered and encouragement given 
by willin| helpers. 

The writer is under personal obligation for information 
to R. Stichi, L. K. Ward, O.Tl White, W. R. Bell 

W, flitchcock, 'and several oth€?rs, who by giving 
localities and forwarding specimens have rendered vahn 
able a»sistano* 3 , and it is to his Mend Mr. W', H. Twelve- 
tre<« that his s|mcial thanks are due for lo much kindly 
advice and help, which have materially lightened his self- 
imposed , task. , , ' ^ ' : "I 

, January, 18, 1910. 
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1, Achlusitk. (Soc Tofax.) 

2. AcTiNOLiTE ( AfHaailu'nfe of inth 

Priif<i:t'uh> of Iron 

This is the comparatively almiHlant green -f? Retired 
fibrous variety of amphibole* It cryiitaiiifte» in the woim- 
clinic system, tlie crystals being long slimier |>rismf4^ which 
are remarkably brittle. It alm> occura In lihroufc aggre^- 
gates which are often arranged in weilgt^slmpecl ami 

occasionally assume an asbestiform character. 

The radiating variety occurs a few milw aonth of ill® 
Hampshire Hills on the Upper Bmu Rivir. It fouinl 
associated with iron garnet, amethystine qiiiirt*/., and 
fibrous radiating iron 03cide, which b proliiibly tiimiiiiio. 
'At the .Eeazlewood it is plentiful in sprmdinf and rAcliat* 
in^ acicular bunches of considerable and green colour* 
ation. Occurs m large masses on the River Forth, about S 
miles 'from Mt. Claude. On the Whyte River, timv 'the 
base of the Meredith Range, this mineral occur* of a dark 
asparagus-green colour— «much resembling the variotf 
termed calamite—containing minute huncles of ailwstos 
'and: particles of. mountain cork, the wimk ctonely inter- 
mixed ''''’W‘ith 'bands of a yellowish^broW'U gkrnct rocx whicli 
rarely contains molybdenite* The mountain cork i« of a 
spongy and doselydnterlaced itructurt, piilftdirowti to 
browmsh-green in colour, and k stained with iron oxirb, 
At the Savage Riyer it occuw in considwabte alnijidimct 
cujreou* pyrites Attd siaaaftite. At tliiv tiolobnwk 
Mtt«, Nortli-Sast Dand^, it lia* feswt obteinwl m vMry 
fiae aod beaatiful radiating buachei. intiTmUi-d with 
»ttd pyrrhotitei At this mtjj* ft »l«o i* Umiui in 
^ * s«tell,.d*4anipo8®d cpnditioa,' with a little ewurik, ajid is 
at tames ^^oruated wtiih'.-tWiB film* of aativo raupur. W«ll- 
S’JcWW ,4i?« ta^only impiantaxl and 
• 0* It. Is nteatiful 

^ I at Wufi Ih a^o<^mtian of vtriout di»rtp 
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lions, a-iul is ufion nuich clecoinpo&cd, when it readily falls 
to piet‘cs. At Dundas it occurs in limited quantity, but 
well (ioveloped* of a remarkably bright-greon colour. 


3. A DO LABIA f Po!(/siiieat(> of Aluminium and .Fotasmini). 

This is a variot.y of orthoelase felspar, which is also 
known as moonstone. It occurs in largo crystalline masses 
porphyritically disseminated in granite. It is usually 
almost wiiite, but varies to a pale-green colour. 

Locality: Coldstream Rivulet, a tributary of the Hus- 
kisHon River, and also at the Tasman Rivulet, with quarts 
of various forms (W. R. Bell). 

4. Albitr ( Poh/Hdiatte of Aluinininm and Sodium). 

Tins triclinic srula felspar occurs in solid, irregular, sub- 
translucent, and compact masses, which are milk-white, 
at the Ileazlewood River. It has also been detected in 
limited quantity in the mica-sblvsbei-gite of Port Cygnet 
and at Mt. LyelL 

#5, Almandite f Ortliosllimtt^ of Aluminium and Iron), 

Tlie common aluminium-iron garnet. Occurs in small 
crystals, which are translucent and of fair colouration, at 
Nortli Mt. Ileemskirk ; near George^s Bay in association 
with a dark-grcati chlorite; at Cape Barren Island 
embedded in quartss in considerable quantity; and at 
other localities. 

6. Aromute ( M etaddimte of Iron and Sodium). 

Also known as acmite. It is a monoclinic soda pyrox- 
ene corrosponding to arf vedsonite in the amphibolea. It, is 
peculiar to the alkaline series of igneous rocks* It occurs in 
connection with the Port Cygnet complex, and is spcially 
conspicuous in the elaolit^-syenite and sblvsbergite-por- 
phyry of that locality, which has become noted amongst 
petrologists for its interesting series of igneous rocks. 

7* AWiOFiiAMK (Biidrated SilimU of Alumina). 

Pound at the Savage River as irregular, fairly large 
inaiies, coated with a pulverulent white powdery substanoe 
'of secondary origin* ^ The, colour variei from pale-yellow to 
a: much darker shade* The 'general appearance of , the 
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mineral is remarfcablv gum-Iik<». The rr.ini.i>f«»(Mn is (juite 
unusual, but there is little doubt about the jdott ifK-alion. 

Analysis by Mr. Watson, lath of the MaKiK't Siiv.-r 

mining Company:— ‘ 

IVr 

Hi o, r„ in ‘Oil 

ALO, 40 Mil 

¥i\0, 4*70 

CaO' ■«!' 

H(K, /V I'rtl 

Ignition HO" an 

110*70 

Very characteristic samples of this ainorpio'iOf^ to in oral 
occur in reniform masses of a pale Cfiloiir^ iditumi 
lucent, and with a waxy lustre, at ilie Upper 

8* Axatnogen (Sulphate of Altiminiam J, 

Often abundant as an efflorescent, powdery io fittmii* 
incrustation in caverns and under shelving^ kdg«i, ciceur- 
ring in connection with saliferous rocks* It occurs iicinr 
Bridgewater; Brownes Eiver-road ; ntmr »%* Marys; 
sey River, about 4 miles from Chudteigh, known lorailj 
as the Alum Cliff ; Blu© Tior^ nicar Bmcrm^fHild ; and in 
other localities. 

9- Amphibole Geo0,p. 

, This is an important poup of rocMorming aiintrili 
which are almost exclusively confined to the Fhitfink 
series ; the exception being those Bometimes found in irn© 
lava, ic., basalt and trachyte. They are cliiimkaily allkd 
to the pyroxeu'efi, but differ in the angular 
their cleavage, and their larger and more bladtdik© Imhit, 
.The amphiholes may be ^ termed tin bug, wliib the 
;:pyrox©nes are the, short, examples of a similar" ieriei of rock 
constituents, which closely approximate loth in eiwmical 
nop^jpbsition, and; physical oharacten. Tht:grou|i, alfcliouth 
to the pyroxtnw, leiis feiiitt«rriui la 
//Species:,, v^nd 'JO: fat \a0 , dew the m«mbir« alitr $km 

le&e:;%M©ty'''of'i fotin.: They"' nearly ali' crystalliit itt th« 
monoclinic system, the, exceptions being antliophyllito, 
which ^ belongs to the orthorhombic, , and co^rilt to lilt 
tridinic, system. The variona memb«p|,' el fcht |rem'|i occur 
, |enewly ■' confusedly a|gre|at«Mi in habit, but may^ bt 
mtoni or columnar in poveth. Jn lustr# Ihty m vitrioui 
to \ pearly on eleavage faces, opaque-^ tranilicent|\ahi 
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when massive extremely tough. They may be divided 

thus : 

(1) lltth' nr no Ahnnin’ium — 

A din elite. 

Asbestos. 

Trcmolite. 

( 2 ) ( / o n in I n i n g A f n m i n i it m — 

Pergaaito, or common hornblende. 

Tlio localities are under the reapoctivo headings, 

10. Anaixmte ( Ih/drous y^i/irnte of Sodium and Alu- 

mmmm), 

A zeolite that may be recognised by its isometric crystal- 
lisation. it is fairly abundant in the haiiyne-porphyry of 
Port (iygnet and also in tlie Tertiary vesicular basalt at Bell 
Mount and vicinity. In the trachydolerite so prominent at 
Table Clapo and Circular Head it occurs in groups of 
diminutive crystals. As small groups of well-formed 
crystals in basalt, Penguin Eiver. 

11. Axatase f Dioiridr of Tita'nium), 

This mineral is also known as ociahedrite. It is one of 
the polymorphous forms of TiO^, the others being rutile 
and brookite. Anatase crystallises on the tetragonal sys- 
tem, t.he primary four being the octahedron with a square 
base. It assumes various shades of brown in colouration, 
tt occurs in this island as diminutive watorworn crystals, 
and is extremely rare. 

Locality; Olayton^s Eivulet; near Hamilton, on the 
Eiver Portli ; near Mt. Lyell ; and in the small streams 
in the vicinity of Brown's Plain. 

P2. Anbalusitis (Anhydrous SUimte of Ahmimurn). 

Occjurs in Blightly rhombic, four-sided prisms imbedded 
in rocks that have undergone contact metamorphism. It is 
very rare and undefinecL The locality is uncertain. The 
variety cluastolite occurs sparingly imbedded in Silurian 
slate, m radiating and interlaced prisms of small size. 
Locality ; Near Zeehan. ' 

Ifl Anm$itb (Polymlimte of AtMminmm, Sodium^ and 

Oaldum)* 

' This is one of' the varieties oi trlclinic felspar that are 
'intermediate between the ' species ■ known as albite and 
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anortMte. It is also iermocl aiuiosincN An k tisimlly tlii^ 
case with the felspar gnmp, it is always uf a pale wliade 
of colour. It occurs m a constituent of the iTnSfsile of lltc 
alkaline plexus of Port Cygnets and has I.H’on rert’rrde?! 
from the Mi Lyell district*. 

14. Anglbstte (Stiip/infe nf Lmd). 

Native sulphate of lead was named frcuii liu oenirronfc 
in the island of Anglesea. With other i^iilphnlc*H, h m 
formed by the oxidation of aulphidi® above wattirdevel : 
that of lead being less soluble, it is often r<«taiimd, winlo 
the sulphates of zinc, copper, and irorp are disKoIvwt mul 
thus carried away in solution. Gakuuie^iH fjn^ natiira! 
parent of anglesite, and wherever that mixjeral has been 
shielded from the attack of carbonates, such as calcite, iit 
oxidation results in the formation of this wrnuhiry 
mineral It forms transparent to translucent (TvsIaIs rdtun 
beautifully formed, belonging to the rjrthorhoni!)ic systAun ; 
the lustre is adamantine, and they are readily scratched 
by a knife. The mineral is often attached to ciccomposing 
galena or implanted on gossany limonite. Nunierciui ipijc!!'* 
mens' of exceptional size and perfection occurred at the 
Comet Mine, Dundas. The ouaracteristic dagger-siiapod 
crystals were of remarkable perfcKJtion, perhaps the finest 
ever discovered in the Commonwealth. They often had 
massicot implanted in the interstices, thus forming lamuti* 
ful specimens for the cabinet. It occurs sparing^ at the 
Zeehan, and Whyte River silver-lead fields. At ifs© latter 
some 'pretty rhombic prisms with sharp pyramidal tormina- 
tions have been obtained, attached to the partially altered 
galena, and again on ferruginous gossan. At tiie M^agnet 
Mine it has occurred of exceptional beauty, a«ociit 4 id 
, with crocoisite and pyromorphite, usually in the capping 
the, lode,' well 'advanced, in decompositiom It ii often 
'"';reparted'to assay wmewhab high in' silver, in which mm 
.:,.p'ab.',m4tal is: practically intermixed in. the form of a 
haloid. 

^ ^ R^ea^ng 'to the crystals of angMtti Hr. Atiimmu 
whiles Records of the Mnieum/' ?ol VI., 

Part 2, 1096) In the mnsenm ccllecMott thtr# is oat 
.^^apecimem from tMs locality (Comet Mine, Dundm) eo'iP 
,mstmff.of a group of well-developed Imtrons cryitaltdii 
a vugh of galena* V# powd^ limonite. The witAli art 
of a geher^l habit* , . Tie crystal there r«rii«iitid 
me^uri^ irS em. x T9 is'iii|Mly broken m the 

end df'th^ maoro^axis, and (IQO) fae^ ate 
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striated parallel to their intersection with (100). The 
predominant forms are r (001), a (100), and m (110); the 
others are very narrow. Two faces of a (102) admitted of 
measurement ; but the pyramids and the dome o (Oil) 
were dcttnnninod from single faces." Then follow the 
rn(‘asur(unenhs. 

“ Clear, colourless, tabular crystals up to 2 inches in 
kmgth and .|4nc}i in dept.h occur at the Susannite Mine, 
Zeelxan and the Comstock, in the oxidised portion 
of a lode carrying a large proportion of pyrite.” (L. K. 
Ward.) 

15. Ankerite (darhonate of Calcmtu^ Iron^ and 

Magnemiim ). 

This is a brown dolomite, differing from that mineral 
in containing a considerable proportion of iron. It occurs 
at the Heazlowood Silver-lead Mine, at the Comet Mine, 
at Dundas, and at the Magnet Mine, at all of which local- 
ities it forms no inconsiderable portion of the lode gangue. 
It weathers to a dark-coloured gossan at the outcrop of 
the lodes. At the Magnet Mine it is not unusual to find 
the ankerite and associated veinstone minerals much 
stained an apple-green by chromic acid, and the same 
applies in a lesser degree to the Heazlowood. 

16. Annabehgite f Armmte of Nichd), 

A secondary substance, of a bright apple-green colour 
when pure. It is soft and commonly incrusting. It was 
detected in small quantity at the silver-lead mine at the 
Penguin, and is fairly plentiful, as thin coatings on nic- 
colite, at a locality about 2 miles from Leslie Junction, 
Dundas. 

17. Antimony, Native. 

^ Occurs in thin radiating patches, about an inch in 
diameter, implanted on a silicious matrix. A slab about a 
foot.iquare was obtained practically covered’ with this, 
fitment in the form ^ indicated. 

Locality t Spray Section, British-Zoehan Mine, Zeehan. 

18 . Anoetmoolase ( PalynilimU of Sodium^ Fotmsium^ 

ami AluniiniumJ. 

A tricliaic potash felspar, whose primary form is an 
nblique rhombic^ prism. It is of a jhining white colour 
■ It occurs in the sblvsbergitee of Port; Oygnet. 
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19. Apatite { Fhosplinte- of Galt'iuDi). 

This mineral crystallises in the hcxagonsil sj'steni. wit(> 
pyramidal hemihedrism. It often occurs in tlu'_ mas.sivo 
form, and it is mainly in this condition that it is imnwl 
commercially on the large scale. Apatite a.s a nacroscdpic 
mineral is a widespread accessory of iguoous rock.s ni almost 
all kinds ; the micro crystals are mainly long hexagonal 
prisms, and it was evidently one of the first. niinunuH in the 
rock-forming magma to crystallise. It occuth 
ally of a clear greenish colour, with a dull Uwtto, and, in 
the amorphous slate, in limited quantity (mixed with Uio 
veinstone) at the old H.ampshiro Silver Mine ; af. Mt-. 
Bischoff, as small pale crystals in the stanniferous toiMU 
porphyry; in small crystals and crystalline particles in 
wolframite in the Bischoff Extended Mine; and as minute 
crystals, about 10 millimetres in length, of a pale pinkish 
colour, abundantly scattered throughout a stanniferous 
granite, at the Crystal Bill, Blue Tier. 

20. Anthophyllite (Iffitmilicate of Ironnnd Magnemim 

This is a rock-forming mineral of extremely n^trictad 
distribution, being mainly met with in Scandinavia. It is 
an orthorhombic amphibole which apparently bears the 
same relation to hornblende that enstatite docs to augite. 
It is peculiar to the schists, and occurs as hbrouB or bladiHl 
masses which are thin and without terminatiouH. In 
habit they are commonly aggregated together in such a 
manner as to bear a strong resemblance to actdnoliia. It 
is usually of a pale-brown colour, varying to a darker 
shade, but may be still more rarely of a bright-green 
colouration. It has often a characteristic semi- metal lie, 
glimmering lustre. In thin section under the microscope it 
shows unmistakably straight extinction and distinct^ 
pleochroism. It occurs as a schist upon a mineral section 
which was known as the Great Hercules, situated on 
'the west, flank of Mi Bead, The mineral in question is of 
a 'bluish-grey colour, with metalbidal lustre, and in Imbifc^ 
is often aggregated together iti bunches of irregular flbr» 
and blades.' Thejatter may be up to 1 incjb' in kiigth, 

, and sometimes show an irregular radiating structure. 
AnthophylHte schist also occurs at a locality known m the 
Black Bluff, at Cox’s, Bight, near S.W. Cap# (L. K. Ward). 
;The 'mineral is of a grey colour, with a somewhat metallk 
ylustre,^and occurs plentifully 'distributed throughout th# 
tbdk ih fin© parallel blades. ' 



^1. Aflome ( Orth(mlimte of Calcium and Iron). 

A garnet occurring in various shades of brown, but 
usually of a cinnamon colour. The crystals occur in con- 
siderable plenty and somewhat large size, often reaching 
above an inch in diameter. When freshly broken out of 
the matrix they are often wolhdovelopod rhombic dode- 
cahedra with an attractive polish. 

Locality; In the west bank of the Upper Emu Eiver, 
near the Itampshire .Hills. 

22. AHFVEDsoNtTE t of Sodium^ Calcium,^ and 

Iron), 

A soda ampliibole which is peculiar to nepheline syen- 
ite and rocks of the alkaline class. The only recorded 
occurrence is a highly ferruginous variety of amphibole 
or black hornblende, containing 1 per cent, of copper* The 
copper which it contains exists in part or all as oxy 
chloride coating the crystals’' (G. Foord). 

Swan Island, Bass Strait (Gould, Pro. Eoy. Soc., Tas., 
1871), 

23. AnAOONrTE (Carhonate of Calcium ). 

This mineral is not by any moans abundant in this 
State. It is dimorphous with and differs from ordinary 
<(alcite ; which difference may bo summarised as follows : 

Cal cite 

Crystals, rhombohedraL 

Specific gravity, 2*7. 

Hardness, 3, 

■Deposited from cold solutions or from solutions eon* 
taining alkaline silicates. 

Araffonitf- - 

Crystals, orthorhombic. 

Specific gravity, 2*9. 

liardnoss, 3*5 to 4. 

Deposited from warm solutions, or from solations 
containing gypsum or strontianite. 

The hard Tertiary basalt at Derby has- afforded a few 
walLdeveloped bunches of long slender crystals, showing 
acute pyramids . oecasionalljr radiating from the matrix, 
They occur in the vughs with^ jaaolites and a little amor* 
_phoui calcite, This minaral^ also occurs under similar 
conditions in the basalt of Middlesex^ Mt, Bischoff, Shef* 
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fieldj and Springfield. It is formed as sia!aelitt*s 
nection with the limestone caves at Ohudleigh, Molt* (h'ook, 
and probably in other localities of like nalnre. At tho 
Magnet Silver Mine small and slender, biii^ highly 
resplendent, crystals have been observed in t.he Houtdiern 
workings. They were implanted in irregtilar grotipM tni 
sulphide ores. A small crystal, when tcHiinl with the 
pipe on coal, gave a minute bead of metallic leitd, llviia 
showing an approximation to the mirmral which has 
received th© name of tarnowitzite, from Hiloshi ; hut otJier 
examples from the same occurrence did not give this rc«nlt. 
It may therefore be concluded that the rei>imH*TOonl 
portion of the calcium by lead was accidental, ami t hat, the 
proportion of the latter element was not sufficient fonii 
the species referred to, iiresuining that, in the Hiii‘Kiait 
occurrence it is a homogeneous compound, which is doubtful 
At Bridgewater aragonite is found in connection with the 
lime quarries of the locality. Occasional bunches of irregu- 
lar crystals occur in the dolomite of the Magnet with 
solated crystals of remarkable length and purity. 

24 . Argentite (Sulphide of Silver), 

This mineral is only known in the crystallised form aa 
rude, irregular octahedra and illformed cubes. lift 
common habit is in dendritic patches and earthy massci* 
It, is only known under the name of silver glance/' It 
is an extremely uncommon mineral in this island. At the 
'' old Grodkin Extended Mine, Whyte River, it has been 
found in an almost pure state, assaying at the rate of 
many thousands of ounces of silver per ton--aft worn, 
rounded slugs,” intermixed with lumps of huaicolite mui 
galena. The slugs w^ere of small size, rarely exceeding an 
inch in diameter, ,and were coated with a powdery black 
/ decomposition product. At the old Hampshire Silver Mine 
'-'tf/'bccurrM' many years ago in. the form of minute indit* 
..fahet' implanted sparingly on other minerals and 

in cavities in the veinstone (w. R.^ Bell).."' At the Belli 
Reward section, WhytO; .River, a Tew; minute |»rfciok» 
occurred in company with some e»bdM|e| Ihoy, wtrt 
' scattered -throughout a decomposed silMous matrix ;'0f 
doubtful origin, At an” old mine at the Seamancter Elver 
a small quantity wis .obtained, in a tilidous |angu« with 
armopyrilteA At the Magnet Mine, small patchp and 
- ecalee occur 'i^ contact with highly ar|oatiteou» filena, 
’ and at the,|Spray.,Mine,at''Zeehan (lakes of pmcMcalfy pur# 
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argioiiiite have been detected implanted on siderite and 
other veinstone. 

In Professor J. W. Gregorys report, entitled “The 
Mount Lyell Mining Field (Aust. Inst. Min. Eng., Mel- 
iHnu'tio, 1905), the following paragraph occurs, which 
records the occurrence of argentite in association with 

chalcocite at the Mi. Lyell Mine:- “ Moi'e important 

shoots of the richer ores have been found on tlie footwall 
side of the mine. The largest, known as the Mt. Lyell 
Bonanza, was discovered and worked out in 1904; it 
yielded 850 tons of ore, which was sent io London and 
sold for £105,000. This bonanza was found between the 
pyrites mass and the lower continuation of the hematite 
of the Iron Blow. It consisted of a vein of copper glance 
(rednithite S) and bornite, with faliLor© and argentite 
(silver glance, Ag^ S). It was found in a drive from the 
No. 4 tunnel. The entire shipment averaged 1011 oz. of 
silver to the ton, and one 8(|)ecimen which was knocked off 
by Mr. Lewis, the Attorney-General of Tasmania, and was 
assayed by the Tasmanian Government assayer, is quoted 
by Peters as yielding 8765 oz. of silver and 45 oz. of gold 
to the ton and 19 per cent, of copper. Some specimens 
assayed nearly 60 cent, silver. As the vein was fol- 
lowed downward it increased in thickness, being in places 
2 fwti in width. The discovery of this body of rich ore 
was of great importance in the history of the field, as it 
liad a considerable influence in seciiring the capital neces- 
sary for the development of the mine.'’’ 

25. Arsenic, Native. 

In hemihedral crystallisations, with radiated internal 
structure ; colour almost tin-white, tarnishing black. 

Locality: East Bischoff Mine; in lowest level, North 
Valley lode, Bischoff, in blades between laminae of siderite 
with fluorite, various pyrites, and black sphajieritf 
(Ulrich). 

26. Aesknoiute fAnenious Acid or White ArsemeJ^ 

A iingk lump was* obtained at on© of th© old mine® at 
til# Penguin, associated with arsenical copper, melacomte* 
and a little native csoppor. 

27* Aestwocvrite (SidphanmiU of Iron). 

Thii is better known under the vernacular name of 
** mispiokel/^ and belong® to the^ cla«' oL sulphides some' 
time® termed the pyritoid®. It is also known to miners 
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as arsenical mundic. When struck with the hanmier or 
pick, it emits the characteristic garlic odour of urmnuv 
It is isomorphous with marcasite, and likt^ that iiiiiieraL 
crystallises iii the orthorhombic system. It is tlie parent 
of many of the secondary minerals winch follow its oxida* 
tion, such as scorodito and other arsenal ch which are 


formed by association with decomposed arHcnidcM and snl 
phides containing copper and oven lead, Mispickol ts still 
mined in Cornwall and Devonshire, England, for the pro* 
dnetion of white arsenic/’ which is obtained l>y roaniing 
the crude material In all tin-mining countries this 
mineral is abundant, as it is a constant eoinpanion of 
cassiterite, and is presumed to have been produced l>y tlie 
same solfataric and pneumatolytic agency, Tlu* emana 
tions from an acid magma have been the eau.se of the 
alteration of granite and adjacent rocks tlirough deponit 
ing this mineral with others so characteristic of tin lodes 


and pegmatites. As occurring in this island, it is usually 
in an amorphous condition, and when in the (Tystallised 
state the individual crystals are not so well- formed as 
those which have commonly occurred in other parts of tlie 
world. It is supposed to be a deep-seated mnural, as it 
shows vertical persistence in depth. At Mt, Bischol? it is 
too abundant from a tin-mining standpoint, as its ton» 
tamination of the or© is a serious cause of trouble and 
expepe. The same applies to other centres of the industry, 
notably at the Cleveland Mine, Heemskirk, and Mt. E«. 
At Mt. Ramsay it is plentiful with native bismuth in 
amphihole; also at Mt. Pelion, south of the Surrey Oilk 
block of the Van Diemenk Land Co. At the Penguin 
River it occurs in the old mines now abandoned. Tlio 
analysis of the mixed ore from this locality is said to have 
given appreciable quantities of nickel, cobalt, and silver. 
At the goldfields of Mathinna, Lefroy, and Beacoiisfield 
It occurs in the auriferous quartz reefs; on tho southern 
slopM of Mt. Wellington a limited occurrence Ims been 

15 per cent, of cobalt; about 
it is abundant, and 
Soamander 

tt n abundant, and at this locality morn 

often wholly or partially altered to soorodite. At the Maa- 
^Mine It occurs sparingly, but in beautifulIy.form& 
and trillings. At the Oolebrook Mine it is found 
' ^ith axinite and pyrrhotite. At many other 

'loeahto the mineral occurs, but does not, so far as Wtwn 
) present any features of special interest. Occurs as ttiaut# 
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npedies abundantly scattered throughout sideritc gangue. 
Block 291, Riugviiic. 

AtHtiysis of the 2fineml from, this Locality, 


Pw (‘ont 

Fc B‘i*95 

Ah 49- 20 

S 21*48 


97*60 

with about 2 per cent, of antimony. 

28 . Asbestos (Fibrous A m phiholc ). 

Tlds variety of hornblende is also known as amianihius. 
It oc(‘urs ill short silky bunches, associated with actinolite, 
in an adit driven on one of the abandoned mines at th© 
Heazlewood. It also occurs in small quantity near Lyncli- 
ford. 

29. Asbouitb (Hydrated Divides of Afanganeso atid Iron, 

sometimes with (lob alt). 

This unsatisfactory combination has been found at th© 
Godkin Silver Mine, Whyte River, in bluish-black bunches 
and irregular masses. Occurs in fair quantity at Dundas; 
(kisile Forbes Bay ; Magnet Range, in lode gossan with 
ot-her secondary minerals; Castra, Upper Leven; Penguin 
River ; Derby, rather abundantly, containing several per 
cent, of cobalt ; and other places. When not containing 
cobalt this substance is often termed wad.’' 

30. Aschaltum (Bitumen or Afineral Pit eh), 

Ocumrs about 4 miles from Ohudleigh, on east bank of 
tlia Mersey River. Ct is perfectly black, sectile, and burns 
with a dense smoke and strong odour. It occurs in a clrab- 
ooloured aluminous shale. “ A species of it occurs on the 
north end of Prime Heal Island '' (Goxild, Pro. Roy. 8oc. 
Tas., 1871, p. 61) ; also at Cape Barren Island. At various 
times somewhat large lumps of this substance have been 
washed ashore at this and other islands in Bass Straits, 
and also as far west as Table Cape. The pieces are at time® 
several pounds in weight; their origin has never been 
discovorncL As occumng in the Straits the material is 
of the purest quality, and would be of commercial import^ 
ance if found in quantity* Tradition says that it has been 
used for the purj^ose of covering the bottoms of boats by 
th© Imlf*oait©s living on the Manda. 
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31, Atacamitb (0,ry chloride of Copper h 

This beautiful green ore of copper is occasionaljj nwt 
with in radiating acicular bnuchCwS in the vughs ft\rro» 
manganese gossan ore capping the lode on the pn^iJorty of 
the Comet Silver-mining Company, Dundas ; in small 
quantity in mixed oxidised ox’e, Silver Queen* Zindiaii ; and 
in vughs, Cad’s Hill Range, Upper Mersey River. 


32 . Augitb /^ii Dark-rohnired Varletp of i^t/rorertr p 

The crystals of this mineral arc usually, if riol always, 
stouter proportionately than those of its ally, hornidemfe, 
and they are but rarely much elongated. In t he haslc rocks 
they are fairly developed. 

Localities: St. Paul’s Plains (Fro. Eoya! Hoc. Tan.* 
1854) — in basalt, the crystals are often nearly half an 
inch in length; Paddy's Sugarloaf, Emu River; Hamp- 
shire tiills, near the Emu River; near Mt. Horror, in an 
intensely black basalt, on the weathered portions of which 
the crystals stand out from the surface of the rock : they 
are often very clearly defined. 

This mineral occurs abundantly in welhfnrmed crystal s 
up to a quarter of an inch in size in the basalt of the point 
of eruption near Hampshire Hills. (The Mt. Bisclndf rail - 
way-train passes close to the right of fcliis basalt hill grung 
up.) Crystals can also be washed from the basaltic dotri* 
tus on the slope of the hill They mostly form twins 
according to the common law— -twinning and composition 
plane the orthopinacoidd^ (Ulrich.) 

The embedded crystals in the nephelinite of the Bhantion 
Tier are of shining black colour, and often of remarkably 
large dimensions, sometimes one inch and' a half long*' This 
monocl'inic sub-species of pyroxene is an Mwntial eoiwtitu- 
',ent in- 'many "Volcanic rocks, such as basalti, as well a» 
;4'0l©rite;and other basic igneous- 'tooki. It 'ii almost alwayn 
'hlacfc'' dr-' vety^ dark in 'colour, and opaque. Il, ecunttioiily 
O'-cdurs crystallised, but may 'be im angular f»gTOf'iit-«,- or 
even rounded grains, ^and:- is '-in:- so"me' ihitanoii, inch, ai in 
dolerite,^ of an ophitie 'character,, -clearly ''tiiwrippi rig thn 
feldspathio ingredient.-- '-The crystals art gentmity imail 
and imbedded, but ;on, the" e^epased surfact'df 'the rook 
they are often prominent, 'hnd'h.ot rmlf i^nathtred- out, 
as is the om with th-e'occurri^*at';the Hdlytr'Biter. : ' 
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33. Axinite (Silicate of Ahnnmium mid Calcium with 
Boracic Acid), 

This# mineral is of some interest orystallographically as a 
finely “developed member of the auorthic system, and 
chemically from its complex composition, which may be 
ex|)n\srte<l by the equation H(ya.^ A\^ IhSi., whore Ca 
is partly replaced by Fe and Mn. An analysis of the Tas- 
manian mineral from Colobrook gave the following 
rosnlt : — 

Por cent. 


Si 0, = 45-5 

FeO + MnO = 14*7 

AtiCb = 16-0 

(laO = 18*8 

MgO = 1-2 

= 3*0 

Loss on ignition I lyO = -8 


100 


Gravity, 3*23. 

The late Professor Ulrich stated that it is found in ill- 
formed tabular crystals of dark-brown colour and glassy 
lustre in, the coarse-grained amphibolite of the bismuth 
mine, Mt. Eamsay, Apparently very rare. It fuses very 
easily before the blowpipe, and imparts to the ilame the 
clmracteristic yellowish-green colour of boric acid. The 
borax bead is coloured amethystine in oxidation flame, 
becoming yellow in the reduction flame.” In all probabil- 
ity the greatest discovery of this somewhat rare mineral 
hitherto recorded occurred at .NortlnEast Dimdaa, near 
Ringville, at the Colobrook P.A, Mine. At this locality 
occurs a remarkalile association of axinite with various 
other minerals, which Ims been fully exposed by mining 
operations with a view to utilising the copper ores con- 
nected with the dis< 50 very. The crystals of axinite are as 
a rule very finely developed, with the edges highly modified, 
©von mucli more so than the noted examples from the well* 
known classic lO’Calities of the Daupiiine, France, and from 
Botiillack, Cornwall, England. They arc of a distinct and 
peculiar violet colour, of* high lustre, and at times of large 
silt. They occur intimately and irregularly associated 
with milk-white calcit©, .brown augite, pale-green gpicu* 
kted' actinolite, ,and more sparingly , pale-green datolite, 
which last is often exceedingly well crystallised, There aro 
ako immeidst quantities of pyrrkotite,' which eommonly 
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shows a remarkable play of bright colonrs ' l>hu\ ant! 
yellow; aud a lesser amoimi of arsenopyrite and rhab 
copyritCj the latter sometimes superlkuaily alienMl U> native, 
copper. The association, outside tlu- imtailic nunerals, 
constitutes a mass which has taaroivod th(^ ruck^ iianu’ <d 
limurite, and which has been fully described by Zirkel | X. 
Jahrbuch fiir Mincralogie, 18711). T!u‘ occiirnniev^ at* 
North’-East Dundas is only paralleled ^ by t.hat^ of the 
original locality in the Pyrenees. The Tasmanian psceur 
renco has been niicroscopicndly and iiiacroH('o|nealfy 
detailed by Mr. W. I t. Twelviirees and tlie vvrittn* (Pnn 
E.oy, Soc. Tas., 1897, ])p. Id], pb bor. r-db, 189.^9, f.|n 
1, 2, 56, and 59). 

The following are excerpts from the papers referred 
to: — ‘‘ Macroscopicaily the axinite is fouiul in large lus- 
trous crystal masses, the individual ciy.stals often reaelung 
half an inch in length, thus forndng specimens of gnaU* 
interest to the mineralogist. The calcite is at tinn^n 
obtained in somewhat large masses, in whi(‘h are f>flefa 
imbedded isolated crystals of axinite, which ean be readily 
freed from the matrix by dige-stion in acids. Tlie art inn 
lite varies from felted aggregations of niUToscopic In 
radiating collections of blades, occasionally Home inclus in 
length, in the latter case presenting nn usually line 
examples of the species. Various nuitallic rnimn'alH are 
found as accessory constituents, of which pyrrholile is 
apparently most abundant ; but pyritc. chaleopyrit n, and 
more rarely leucopyrite occur in patches of variable 
throughout the rock. These are decomposed on tlto sur 
face to iron oxide, thin fdms of native cop]mr, and small 
quantities of the carbonates of the same metal. In thin 
sections, when examined under the mu*roKco|,H\ the bulk 
mass of the rock is seen to consist of axinitty act iimlito, 
and calcite, with some hornblende. Tlie ofln^r inirn'rals 
appearing in lessor quantity arc quart?., chlorite, tour- 
maline, and^gtanular sphciiG.” Del, ails f»f micro t^ainina 
tion: This is in large irregular, an<! 

sharply-defined crystals, in section of a pa]cd,aven dm- colour 
%o a deeper shade of t.ho Hama tint. Irdcrference cf>lrmrs» 
yellow, blue; sometimes int/crpenetrating twins, Chcjiviigio 
lines irregular. Pleochroism' scarcely percept, ibhu The 
axinite has enclosures of quart? and fibrrniH hornbimidey 
and has been replaced occasionally by clear quart? find 
vermicular chlorite, the latter light-^rcen in colour, pleo-. 
chroic, showing fixed dark cross, and polr rising steobgrey. 
The quart? is very clear, and contains small prisms' and 
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noodles of stroiigly-absorptivo toxirmalino. The toiirmaline- 
bearing quartz is probably original, and the tourmaline 
may be looked upon as resulting from the same boracic 
a(ud emanations which were involved in the crystallisation 
of iliO axinite. Where the c|uari.z is secondary, replacing 
axiniicj and augite, it contains long needles of actinolite. 
The axi!dii‘. is in veins and massive patclies, and is inter- 
grown witli datolite, danburiie, and tiie other minerals 
of tlu‘ rockrnass, Profi.^ssor A. Lacroix in his memoir on 
t;ln^ liniurit.e td* the Pyrenees, is of opinion that the rock 
does not belong to a delhiiie petn\graphical type, as it is 
variable in stri,u‘.i uro, and its minera logical composition 
dilTers in dilTcreni parts of the same mass. This remark 
ap|>lies witli unabat.cd force to the Colcbrook intrusion, 
so far as the dyke as a unit is concerned, That tihere wm 
a granilti reservoir not far off is shown by the tourmaline 
quartz porpliyry to the west at the South Renison Bell 
Mine, between wliich and the Colcbrook is another occur- 
renc<3 of axinite, in the form of axinito quartz veins, on 
the West Coast F.A. sections, close to the granite. A 
slide pnqiared from this veinrock shows axinite, quartz, 
and an adundancy of loucoxoiio. It is noteworthy that 
tlu! ax initio is confinofi to the veinstufi, as in Cornwall, but 
t.her(^ is no occnrrieu^o of limurite. On one of our slides 
we not i('(* in tlu" (dear substance* of our axinita‘. some pai(.o 
green sidi 'Spheroidal and polygonal translucent crystals, 
generally made up of rods or libros somewhat curved, pro- 
ceeding fr()m tlic periphery to the interior. Tluxso remind 
one of trho decomposition products of borocite called 
** parasite ” by Volger, a hydrous magnesian Iterate. The 
wavy rd,)res are sugge^stivo of some of the foimis met with 
in prcu'ipit.aiions from a saturated solution, and the 
phonmnema stmin to point to the existence of an excess of 
Iwritj acid in tlie rock magma.’^ 

The crystals have been examined and described by Dr. 
(k AridorHon, M.A., B.Bc. (Rtxiords of the Australian 
Miisimni, VoL VL, Pari 3), who states: — ‘’'From hand 
ai’joeimcrm in the musoum collection it appears that the 
^ iuacrn.s(u;>pic’ associat.cH of axinii.n nw caldtc clutdly in veiiiB, 
diah*opyrito, |>yiThotiie, actirmiit.e’ in radiating aggregates, 
atnl thilolii.f! in cr'yHtallim^ inaHHCs, To Cuh list .Pettercl 
and Twndveirinss, from microscopic iixamination, add 
cliloriic, tnurmalim*, danburito, and splmiug while they 
itnd that the main mass of the rock is a pyroxen# which 

* HiibMiMiwmit exariiicMncn has «how*i thd priar!|ml iain<^ral m be 
amphibda, genamtly ttctinohile. 
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here and there receives accessories of axiniti* and oilier 
minerals, thereby becoming ‘ limuriied The axinite occurs 
as well-defined crystals, sometimes reaching a length of 
15 or 16 mm., imbedded in calciie or datobte, and dissem 
inatod through the pyroxene. It is not easy to find a 
detachable crystal snitabh^ for the gonionndto-, and I am 
indebted to Mr. W. F. Peiterd for i-he loan thret^. i'ryn- 
tals, each fragxnentary, but better than any in our rol 
lection, and adequate for nunasurement. Tho- colour in 
clove-brown; the specific gravity, determined on a crystal 
weighing I'OOSf) gram., was fotind to be »T‘JTd. 1'hc habit 
recalls that of the Nundlc and Moonbi axiniie, the speoi 
mems having the same tabular extension parallel io /• (II I). 
Here, however, ^ (112) is also a force of con.sid,orable si 7 ,o : 
both r and 5 are deeply striated parallel to their inter 
section. The prism faces are not prominent, and are 
slightly striated parallel to the vertical axes. Tln^ crystal 
from which the figures wore made measures appruximately 
8 mm. in greatest diameter; it is broken across in the 
direction of the edge r ir. After preliminary ’ one- circle ' 
measurement in two zones, several faces worn ideiilified. 
and the habit made out; the crystal was tiien mounted 
with the prism zone normal to the vertical circh% am! the 
co-ordinate angles obtained. With the exception of r awi 
5 which have both faces present, all the forms wen^ dot>er • 
mined from single planes; the faces / (Oil), // (021) and 
y (131) gave no distinct signal, and wore nicasunul in 
position of brightest illumination. Owing io the difll 
culty of accurately centring, and tlie small size and 
imperfections of some of the faces, the numunyd and cab 
culated angles do not always agree closely.” 

^ Geologically the occurrence of the axiniUr-bcaring rock, 
limurite, is of considerable interest, ft has md. yet been 
demonstrated as to whether it is an intrusive or an alt.crcd 
contact phenomenon; in all probability it will iwmitually 
be shown that the latter is the more correct intcr|irct’ii-tJon 

34. Azuritb (Blue Carbonate of Ooppi^r), 

This beautiful mineral is only known to occur itj ibis 
island as thin scaly masses, and as extremely miriutr? 
crystals. 

Localities: Hampshire Hills, QuV& Hill, Dumlas, yawr. 
ban, Mamwaring Inlet, Mackintosh River, Penguin, 
baxon s Creek, Cascades, Heazlewood, near Hcaifunirlcr 
Elver, and other places 
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l][). Barytbh (Siflphatc of Harliini). 

Tins ruineral crysiallises in ilio nri.liorhonibic system 
tile erystals vary much in habit, often being prismatic by 
extension in the direction of one or other of the axes. 
Tabular (‘ryst.al.s are coininon. li.s common appeliatioii is 
“ heavy spa.r.” Alt.hongh barytes is such an abxindaiifc 
gangue mineral in the veinstone of the North of England 
and (»n the C’oniineni. of Europe, as well as occurritig in 
wonderfully-developed cryst.aLs, as found in this island 
it is the very antitlu^sis of the Old Wurhl occurrencos, for 
it. doijs not;, so far as km.nvn, appear in our lead-bearing, 
lodes; a,nd it is of the ut.niost rarity in a crystal form, 
altlujugh the amorphous heavy spar is extremely abund- 
ant in <'.oriain localities. It is here usually found as a densto 
amorphous mass, (piite opaque, or at least exceptionally 
in a. transhi<‘,ent condition. In colour it varies from almost 
white to a pale yellowish-brown. Occurs with galena at 
the Lintoit P.A., North-East Dundas; at Howard’s Plains, 
Mt* Lyell, in compact masses ; at Surrey Hills, containing 
;i little ehal<!opyrit<^ and minerals resultiug from the decoin- 
positiim of sairie; in veins at the Miiinow River, under 
Mt, Rolatu! ; at, Rocky River, a tribut.ary of tb,e Pieman, 
with nickel ores; at the Wilmoi River, with nativ(M.H>p])cr ; 
a.I, i.he SptB'inien .Reef Mine, Savage River, witli pyrites 
a, mi somet imes gold ; Huskisson River, with ])yrit,o ami dis- 
Heminaled galena; near Oeloraine, with (ailcite, siderite,. 
and galcma ; on t,he Ixanks of tlie Upper Leven Riv< 3 r ; 
Ma(dcint,osh River; at Mt. Ikxid^ near the IlerculcH Mine; 
!)et‘W<avn Mis. Darwin and dukes; .Alrna P.to|.)riid‘,ary 
Aswociat ion's proj>eriy: near the conOrienco of the .Forth 
and W ilmot Rivers; and in consideral)Ie quatitity at the 
Tw(» Hummoeiks, Surrey .Hills, 15 miles from Hampshire 
and 8 miles fiaim the Emu Bay Cknupatiy's railway sys- 
ixuu. It alst.) occurs as jiti oxitcrop in a flat 8 miles east, 
frtnn the Em,u Bay Railway Company's line at its jumv- 
tiou with Hie old Farrell tramway^ and it forms an exten 
sive oti<.<‘rop 8out,h of tlie Mairchisan River, containing a 
little galena. 

Bib BAtuiANnrrr. f /'/(oaphut^* of AUtmifthmi am4' 

Iron}* 

<,)cHn.rrH as dull amorphous iudistitictly radiated masses, 
of small 'size, brown colour, w.th a greasy lustre. They 
were found associaterl with vivianite. 

Locality ; Lyndhurst, North*East Coast. 
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THE MINKRjVI.S OF TASMANIA. 


■37. Basanite { .1 Variety of Si 

This is the lydiaii or touchstone, a eoinpiK’-t^ hlurk quartz. 
The stone was used for testing tiie (|ualit.y ot gofd hy riifj 
bing that metal upon a smooth surface, the (‘nlour th«' 
atieak indicating the amount of impurity- 

Localities; Swanst^^, CVjuara, and other plrn'cs. 


38. Bastite. (See S< unii.Eu Suau.) 


39. Batchelohite (IJydrated Sihcate of Ahn/uan/oU- 


This apparently now sul)siance is, so ia,r as knowm 
always massive, without any indi<ud,i(m of crystallisation, 
It has an indistinct cleavage, is imperfeeily toliatini, ami 
slaty in general appearance. In find it is rcn oar Raid y 
smooth, and inclined to be unctuous. The colour is invari 
ably a shade of green, from what may be t-tuumui a pale 
apple-green to greenish-grey. Lustre, glimmoring to shin 
ing, with an oily appearance on the smoother sur fiuaw, 
It is translucent in thin Hakes. St,reak, wlute. Hard" 
ness = 4. Specific gravity r- 3’ 3. 

Analysis by G. F. Beardsley (as grtam nodules in 
schist) : — 

IN‘r cciiL 


Si O 
A 1,0 
H,0 


•2 

a 


= 49*4 

=r 45’! 

= 5‘t» 


101 • I 


Answering to the formula-- 

H,() A I, (),, Q Si O, 

(J. W. Gregory, Aus. Inst. Min, Kn., IlHtr) 

This is the substance which has been known ns pyrophyl 
lite (Catalogue of the Minerals of Tasinanin,. I Slid, page 
72, No. 207). It has also' been termed agalmat'olite. It 
is generally known on the Mt. Lycll inining^rmld as ’* grinm 
schist/’ and also perhaps more commonly as Korpontiiio, c>r 
even m '' greenstone/’ As it takes a fairly high polish ti 
has been used, to a limited extent, an wat.clr-clmin pend- 
ants. Pi’ofessor Gregory remarks f/oc. oift) t.hat^ ii is 
not a bisilicate such as pyrophyllite/' It has bemi iiamefi 
in memory of the late M.r. W. T. Bat^dudDr, at mm iim-i* 
mine manager of the Ml Lyell 'Mine, to wliorn tlm writer 
is indebted for many interesting- mineral speciinmw, includ- 
ing excellent examples of tins substatioo in pariicufar. 
It is said to occur on one of the walls of tlic enornwiw 
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cuprootis pyntic oro-body of t.lio Mi. Ly<ill Min©, and is 
rnniarka,])!© for usua.lly containing an ap[)reciable quan- 
tity of 540 Id ; so imu^h so, iliat it is at iinu^s noticxuiblu as 
iino ,!.,n*anular pati^hos of fair ©xUnit. It is reported to be 
ociaasioonlly <'xtreme.ly ric'h iti the (iesirabh* metal. 

Mi', li. Sti<'ht. informs me that at the North Lyell Mine 
a. pale i^’roeii amorphous substance occurs, which tnighi 
outwardly lu* mistaken for this tuinoral. It is ap])arently 
a mixture ri<‘li in a)kali<^s. 

Am aua.iysis i,^ave t lie following result: * 



Per caiit. 

Si 0 , 

‘hPU 

Ah<), 

an- 7 

Nil.. 0 

==; ,5-52 

K. *< ) 

= 1 *87 

(kmihiued IT-* <) 

= 5*4 

90*09 


Oxygen ratio, ‘iinSo : 2(,)'44 or .!“J1 : 1. 

4b, Baoxitb ( llydraf i'd 0,rh/rs of Aluniininm and Iron). 

The important, ore of ahiminitun from which the metal 
is comimn’cially obtaimuh It usually occurs eartliy and 
claydiiuN and is often discolotircd by sosquioxide of iron. 
The su bstanc'c- apjaarenily originates from the alteration of 
cdTusive igneous rocks rich in aluminium and low in silica. 
A sul>si.a.nce from tiic vicinity t)f Port Davey agrees fairly 
w(dl witli t/lie g(n,U‘ral characleristicvS of hauxiteq altllougli 
no comphdo auaiysis has been made. 

41, Bm.urrK (idu'omaar>iriiat v 0 / la'adh 

This exi-remoly interesting, and it may lie said attract- 
ivi% new substaiu^o usually occurs in dclica.te t.ufts aggre^ 
gattul t.ogctheiq and velvetdikc coat.ed surfaces thickly 
lining and idustmdng in drnsy tmvitics in somewhat soft; 
iron"fnatiga.ni'se gossan. The eoab'd surfaces arc ofimi met 
with of re‘fiS(mnidc size, and ha.v(‘ laum obtained covering 
Hoverad H(|t{a-rc' itudu's of the gtsssaai, more es|>ecially wliero 
vnglm aaul fractma^s (wettr. More rarely htmehes of galena 
arc wholly or {uirtially ct)vcred l\y tlu* subst-ance. It is 
often in cryptir-crystallitiie incrusiationsj ocaasionaily pui- 
verulerd , ami more rartdy in Ijunchcs of lu^xagoiiad crystals 
of almost, micros<*opic diirumsions. The .largest crystals so 
far observed, were but 3 iniliimctras in lengtlp but the 
outdinc was sharp and very distinct. The crystals are of 
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adamantine lustre, aud remarkably bright red to ciiinsufi 
colour. Minute acicular patches of crystals an^ c'oiniuoiu 
and under the lens are perfectly distinct, and thus aiTord 
very fine microscopic objects of considoralilc at-lraclivencss 
The bright crimson colOur of the general mass is very 
characteristic, and by this feature if. is notieeable by the 
most casual observer, even when not diiasdly int.iu'csted in 
mineralogy. It sometimes occurs in aggregates ^ td' 
extremely minute neodies, much like voivtd, of ti disf.incf, 
and bright yellow to orange colour, and in this Conn it» 
also occasionally coats somewhat large surfaces, (jhrom 
iferous cerussite, and more rarely crocoisitt* and niinudite, 
are intimately associated with it. Alt.Iiough so noticcnible, 
the coating of the substance is usually of such I'xtmiu^ 
thinness that it was only with the greatest diOiculty and 
by using the utmost care that enough was securml to make 
a complete analysis. This was undertaken by Mr. J. D. 
Millen, A.S.T.C., M.S.CJ., Lond., General Manag<rr of 
the Mt Bischoff Company. The following is llio resuliu 


Pb 0 


P<^r <ient 
(H * 0 H 0 

Cr O 3 

= 


V. (K 

zzz 

0- 106 

1 

p, 

ssz 

0-046 

As, 0 , 

=s= 

6*648 

Al, 0 

= 

0*012 

Cl 

s=s 

0-516 

S 0, 

sss 

* -054 

Ag 

s=s 


Si 0, 

= 

7*587 



09*156 


Formula" ■ 

Ph Cr O, 4- As, O, 

Moisture not determined. The hardnoss is ; simciHc 
gravity, approximately 5*5. Streak, pahr-ycdliw. Crys- 
tallographic system hexagonal. Before the lilowpipe on 
coal it readily affords a bead of metallic lead, with arwmiciiJ 
coating and odour. Imparts to salt of phosplionm lumd 
in OF and BE a fine green, thus absolutely dmaski tig the 
reaction Vg 0., in the OF with this reagent. In ilie wot 
the reaction of was only obtained with difflemliy, 

following tlie method of Dr. Ohly (-' Analysis of ilm 
Bare Metals ”). The powdered substance wan mixed with 
sodium carbonate, then fused, and afinr the addition of 
potassium nitrate lixiviated with water, filtered, and tlie 
clear solution boiled with ammonium carbonate. Acidified 
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with Ixydrocliloric acid, and hydrogen snlphido passed 
through live lilt.raie, the precipii-aie gave arsenic and 
gr-cMui solution. The hllraie with concentrated ainrnoniiun 
of volnuK^ and treated with hydrogen sulpliide 

gave a hlack pr(Hi[)ila,tc winch on filtering the solution 
left- a (dierry^rod solution --- vanadium. This new mineral 
spxH'ies has been named in compliment to the writer’s 
old rosp<Hi<vi friend, Mr. W. R. Bell, t,he veteran |.)ros- 
pect^or, whose exertion has done much to advance the .mill- 
ing industry of this State, and who moreover has always 
t-aken a. great interest in its minoralogy and geology. 

lexaality: The upper workings of the Magnet Silver 
Mine, M'agnet. 

42. BmiESOwn'E ((Jhromate and Carbonate of Lead), 

An extremely rare mineral previously only recorded from 
Berezov, Siberia. At the Magnet Mine it occurs as small, 
in many cases almost microscopic, lamelhe implanted in 
gossan. In colour it varies from pale-yellow to orange-red. 
It is at times altered to crocoisite. It is confined to the 
cracks and vughs in the gossan, where it forms coatings of 
minute plates and psoudocrystals, which often nestle in 
little bunches. It not uncomnnonly decomposes to massi- 
col, an<i is at all times difficult to preserve owing to its 
sliglit attacinneut to the base. Formula for this species, 
6Pb <) $0t {)., C O^. 

4M. BmcruiEiaTE (Sulphide of Antij^ionij and Iron). 

Usually of a dark steel-grey colour, with a metallic lustre 
and irregularly striated surface. Found in considerable 
quantity, but low in silver contents. 

Locality: Mi. Bischof!. 

44 IBEuyu (S'dirate of Afunilnium and Glneina), 

The true emerald has nob so far been found here, btit 
lie-xagoiml prisms which are colourless to bluish-green have 
botvn ol,)tiaine<l at B^linders Island ; and also wat(.frworn 
pebbles, in stanniferous drift, at M,t. Cameron, At tho 
last, locality a fairly goo<l example was obttained some years 
ago. It (sonsisted of portion of a crystal about an inch 
in <liametef and the same in length ; it liad tho true 
hexagonal form and characteristic cleavage, and the colour 
was dulh'grooti with a translucent appearance, Tho stone 
was mistaken by the miners for a peculiar form of copper 
ore. More recently another specimen was obtained in the 
drift of almost the same colouration, rather lees in 
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diameter, but nearly 3 inches in lon^trih. Near liie (u'cal 
Republic Tin Mine at Ben Lomond this miiioral has lasm 
discovered in execoptioually large and vvihl ioriinvl (oystaJ 
groups. The find occurred in surface t rioiehing across the* 
granite rock, when a somewhai. larg(^ (juantit y oi the beryl 
was exposed, intimately asso(‘iadc<l with cKtrcnuhv laripA 
and fine crystals of ortlioclase. Many oi the individual 
crystals of the l)eryl meavsurod fully 10 iindics in length 
and nearly 2 inches in thickncvss. Tin* colour is unujaiah 
being a mottled yellow-brown, wiiii a dull Insirc ou Un* 
exterior surface. Many of the groups wen- strangely 
mrited and senii-rnacklod, but all liad tin* {'liaraci iudst ie 
hexagonal form. An approximate analysis kindly muAb* by 
Mr. W. F. Ward, Government Analyst, gave the folhuving 
return, viz.: — 



Per cent. 

Silica 

fitPO 

Glucina (Beryllia) 

= HU) 

Ahiruina 

== IHU) 

O.xide of iron 

=r. H'O 


100 0 


Thin sections of this mineral from the lavHt.mentionod 
locality, when examinod under the high powers of tho 
microscope, were foiiud to contain numerous fluid 
enclosures (liquid carbonic acid), varying vesry much in 
size, but usually of an ovate form. They are commonly 
arranged in lines, with a slight curvature, ami graduatt? in 
size from moderate dimensions to extreimdy minute. In 
these enclosures minute bubbles are very plentiful, and 
many have a spontaneoi i motion, of variable intensity. 
At the Shepherd and Murphy Mine, Bell Mount, specimens 
have occurred several inches in length, wholly changed trO 
gilbertite, fluor, and chlorite. At the same locality small 
slender crystals have been mot with of a pal t>grccn 'colour, 
intermixed with quartz, topaz, molybdenite, and casHiicriio. 
The crystals are commonly embedded in a thin film of 
pyrite. In a tin-bearini vein traversing the granite on f4m 
St. PauFs River, opposite Brookstead,’ small l)righir»grcH!n 
specimens have been obtained closely int-crmixcKl with 
crystals of cassiterite, 

45. Bitotoimcte (Sydrom Anfimonafe of Lenel), 

Commonly known on the Western mfningdiald m 

canary and ^^picos^* ore. It often occurs in somewhat 
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large quantity, with carbonate and sulphate of lead, above 
the Huiphide zone in the silver-lead mines. It is occasion- 
ally highly argentiferous. The following mines have 
afi’ordeil fine exaniplest: Ctniict, Adelaide Proprietary, 
f^ilver Queen, Godkiii, and Whyte River. 

4d. BiSMUTOsiMJ^Hi'rK Oarho7UZtr). 

The aiihydrous bismuth carbonate is of uncommoB occur- 
rence. It- occurs in splierical forms aggregated together, 
with filjrnus radiating structure. The colour is pal e-y chow 
to grey. U, is noli known crystallised. Occurs sparingly 
at- tlie Shepherd and IMurphy Mine, Bell Mount. 

47. Biotitb ( Orthosilicat^e of Potassium-^ Magnesiunij 
/ 1 . 1 If rnmi ii rn , a nd Iron). 

Ihiis is the common black or dark-coloured mica which 
forms sucli an important essential in many rocks. It 
crystallises in tJio monoclinic system with a pseudo-rhombo- 
hc^drai hal)itr, but often with an hexagonal outline, and is 
abundant as irregular imbedded flakes or scales. It may be 
transparent or opacpie. Biotite is an abundant constituent 
in crystalline rocks, such as gneiss, and is often associated 
with muscovite. It is also common in eruptive rocks, such 
aa granite, syenite, trachyte, andesite, and others. It also 
rf.».suItH from alt.iTation in contact rocks, and may be 
Hccoiulary to many mineral specie®. It is abtmdant of a 
greenish colour at Mt. Ilocmskirk; of a frondoso form at 
North Pieman ; in B(>mewhat large plates on the oast 
cent.ral side of Blinders Island ; and many other localities 
in its rock- formi tig <4uiracter. 

4B, Bihmite (Oxide of Mmmth). 

Of very ra-re occnrroncc. It is foimd as a thin yellowish 
earthy coating oti otlnn' bismuth minerals at Mt. R.amsay; 
in arborescent^ cryst.al groups, occurring in the cleavage 
planes of country-rock, colour of a greenish-yellow, 
Hampshire Silver Mine (W. R. Bell); West Cumberland 
Tin Mine, Mt. Ilecmskirk; at the Gurtin-Davis Mina, 
Dundas, wltm* it is highly argontiforous. 

4fh BiSM'trni, Native. 

Abundantly distrlbutcKl throughout sub-crystalline 
black hornblende or amphibole of massive structuire that 
occurs as an extensive lenticular formation at Mt. Ramsay. 
The mc4al is freely distributed in small irregular partick® 
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•and flaky masses, varying in size froni micTosrofiio gr^iiiis 
to pieces weighing several ounCi>s* K uanirA .'is.suc'ial imI 
with blue and while lluor, sehcelite, and axdnite, with lln* 
metallic minonils pyrrhoiiic, rhal<‘opyni.(\ and pjntn. 
The mass of hornblende occurs as Ji contact, iormatnm 
abutting upon granite on the one side a ml an igtO HUs 
rock on the other. At Mt. Rcml this metal has been ilis' 
covered in quartz with lluor ; it has also heen obtained at 
the Blue Tier in granite, with cassitcrite and imdytMhmite. 
Some of the alluvial gold obtained at the R/ing River is 
said to contain this metal as an alloy; it w^nild tln^rrdore 
approach the substance that has been nanitsl^ mal<loni{<n 
Although bismuth is commonly auriferous it is not sn af 
Mt. Ramsay; the gold at that locality was obtained fr(un 
clialcopyrite and mispickol. Obtained as sinail waterworu 
pieces Wilson’s Creek, Pieman River ; with caKsiteriie at 
Middlesex, 

AO. BrSMUTHiNiTE (Trmil'phide of Bkmuth), 

This is also known as bismuth glanet*. It crvsta,lHsH*s 
in the ortliorhornbic system like stibnite, to wliiidi it is 
'cheniically allied, and which it r-osembles in d,h pliysicaJ 
characters. It commonly affects a bladetl habit. ; f.he 
crystals are prismatic, but usually acicular. These iKH,nl!e.“ 
like forms care of a lead-gray colour with metallic lustre, 
and brittle. Their surface is often tarnished. The 
mineral has a perfect cleavage parallel to the blades; the 
surfaces thus formed are smooth and highly pedishetb In 
somewhat rare instances the mineral assuincs a, capilia.rv 
form, the filamonts being not infre(|U€ntdy int,crwovini 
with the gangue minerals. Bis,rnuthiinte is in all prol)a 
bility an original mineral, but it is easily afftadtHl, aaul 
commonly changes to the carbonate, oxide, or otiier Hcctuui' 
ary forms. It Is a frequent accessory in tin lodes, ;ind 
often accompanies w-oiframite, niolybdenile, arnl fluorite. 
The frequent presence of the lastmanied suggests jliat 
fluorine may have been an active agency in ilu'' dept ^sit ion 
of such minerals as thoHO mentioned. ' ft occurs in small 
irregular patolies with the native metal in the amphibolite 
of Mt. Ramsay, It has been met with in ihi^ wotddngs 
of the Federal Tin Mine at lleomskirk* and, in cdbcr mines 
in the vicinity, and at the Blue Tier in the si^annifennifl 
granite in, small quantity. At the Blast llercuk'^H it. fum 
been met with i,n chlorite scliisi with pyrito and a little 
fluorite. At the South CurtimDavis Mine, Dundasi and 
others adjacent, it has been mined in some quantity, inti- 
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inatBly asscH'iated with tetraliedriic and l)yrite. Tlio bis- 
inuih snlphidc octal rs as spiciilatotl blades more or less 
compact, wliicli are very irrc^nilarly disseminaietl tliroiiglv 
out the minerals n'b'rred to. At the Mi. Black Mine, 
situali'tl near Bostimry, it. lias l:een detaclital in limited 
tpianlily (iost'ly ass<Kia.te(l with chalcopyrit.c, pyrite, and 
thmrite, both purph^ and greenisli, with a small but 
a,ppreciabh! antoiml of amorjdioiis wolfraaniic and inteiiH^ily 
black lirndy radiating t.ourmalino. The most, important 
ot'curreuct^ of bisimit liinite known t.o exist in tlie island 
is t liat of i.lu^, Shepherd anti Murphy Tiu-Wolfrarn-Bismutli 
Miip' at. Ikdl Mount., Middlesex. The mineral apj>ears in 
what Htunns to be a series of small lodes, wiiieli are 
much faulted, but regular in the direction of throw, 
and with a, geau'.ral strike east, and west. They occur at or 
near the eontact. of (piartziio and a metamorphic yellow 
garnet, rock, the latter tenstantdy without crystallisation, 
ami comparai.ively soft near its junction with the former, 
but hardening gradually and imperceptibly at a. flistance 
from the lodes, being linally in part capped with black 
veMi<mlar l)cisalt. of the Tertiary typo. The harder garnet 
ro<:*k (amiains much magnetite and a salmon-coloured min- 
eraL The series of small lodes occurs in both the (puirte- 
ite ami garnet rocks, and all have a general quartz gangfie, 
which, i.s often <iryHtai lined in and about the nitmerous 
small vughs which are commonly met with in practical 
mitiing (»f>erations ; some topaz is always present in snuall 
eryst.ais, atul a. prosopitedike mitieral is nc)t uneornnion, bnt 
tisually altiu’od t.(> ac^hlusito. Fluorit.c of various colours is 
pkmtlftil, hut not iti the (crystallised form ; l.he main 
(‘olonrs arc pur|)le and grcuni, as is tisually the case. The 
f)i.Hmut,hiniie is much alt(n*ed to the carbonate of tlie metal 
in tiio upper workings, and is accompanied by pyrite, 
and tJie aBScanates are wolframite, at times in small 
crysta.lH or cryst.allimv inasH(.‘s, and intensedy black cas- 
siterito in small crystals atul grou|)H. Many of the latter 
are g(3niculale, ami, wit.h the other metallic minerals,, 
arc* olTcu itubeddcM in a white Ht.homargic subsiance. 
M'olybdonit.e in small but fairly vvelbdoveloped crystals 
is o(*caH!onnlly rued with. The blades of bismutJi- 
iniie are often at,ia(di.nd t.o cpiart,z csrysials in tim Intjer- 
(d tJie ganguo, and they are not uncommonly, as lino 
lUHtdios, found ombodded in t'ln^ white lithrmiargie material 
and crcvicics of Ihioritfe. Terminated (uystals of Ins.mutio' 
inite are unknown, The acncular (U’ystals sometimes occur 
grouped in tim cavernous quartz gangue, or they may be 
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in capillary patches, in which case tlu«‘e is usually 
pyrophyllite in close association. ^ 1 * 

51. Bismutite (Uifdrouf^ Carhonaie u/ 

This mineral is only known in the pulverukmt ami 
ain<)r|)hous condition, resxilting from the alt{'rat i‘m of tlie 
sulphide of the niotal, li< has beim iiet('rt«al in stnull 
coatings and blobs at Mt.. Ramsay, Norilnhast. Dumiasu 
and at the Mampsliice. At the Federa-l Mimu lhaunskirk, 
it has occurred intimately int(irmixed with (piarix and 
tourmaline. The Sheph(‘rd and Miirpliy IMiiuu Middle 
sex, has afforded by far the largest quantity hitherto found^ 
in this State. It occurs as an accessory in a siun’i^s of 
small lodes in close association with, and at times {Siiitain 
ing a nucleus of bismutlii nite, wolframite, and (‘assiierite 
in a matrix of quartz, with which topaz is intermi.xed, 
wollastonite, and occasionally 11 norite. 

52. Blende. (See Sphalerite.) 

53. Bounite f Sulphide of Copper and. Iron), 

This mineral is also known under the name <»£ luuihe.s 
cits, but that given appears to have prienuty ; it is also 
known under the vernacuilar term oi “purple or(‘ '* nr 

horseflesh ore.^' Empirically its cop|KU* (xmkmt s are 
55 per cent., much more than chalcopyrite, but less than 
cQvellite (the blue sulphide) and chalcocite (the blat^k: 
or gray sulphide). In crystallisation it is cubitu the (‘rys 
tals being often confusedly aggregatetl together ami (nmr 
monly very irregular. Although this spcKdes h notably 
profuse in this State the crystallised spcHunumH are of 
extreme rarity, and only occur very sparingly. When 
freshly fractured the mineral presents a bronzy surface, 
which rapidly suffers tarnish on exposure; it is 
iridescent. It usually occurs in the superficial workings 
of the miuesj but has been known to extend f.o <!onsid<u‘' 
able depths. It is probabh*. that it originafcH from the 
alteration of chako|>yrite by the I action of circulating 
waters containing copper sulphahes! Thii most noinlih^ 
occurrence in this island is in the Mt. Lyc^H disii'*ict, whercj 
it, occurs as a replacement of the sc|ists of t.he locality ; it 
is here a most important ore of, cojMr, ami k extcuHivedy 
mined. At this locality it is usuljly argentiforona iind 
auriferous, the silver contents occupdnally being remark, 
ably high. It also occurs at Main^aring Inlet in C|uariz., 
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iilie I InazUnvood clii-jtrict , and to a liinitinl extent at other 
loralii ie.s. 


At- the G 00 -l'«Hd. lev<d (d' tin' Nort,h Ta'cII Aline a niixtnre 
of honiiii' and (dialeocdh' o( 5 (‘urs, vvhieli u()on analysis gave 
the fitllowijig return: 


( '(tjipcr 


Per (Mint. 

59*6 

Sulpiiur 


22*0 

I run 


9*0 

Si 11(01 

■i-u: 

5*8 

Aiumiuji, 


0*4 




( )zs. 



pnr ton. 

Silv(‘r 


10*0 

(Jold 


0*()1 


Discarding the per cent.', of foreign matter, it appears 
that t.he aggregate^ eunsisteid of 60 per cent, of bornito 
(On., 8 ) and 40 per cent, of clialcocite (Cu. S), (R, 

Sticht.) 


54, BounAN<juurr5i: (SttI phafitlnfonite o/ l^ead). 

Occurs near Waratali with side,rii<e and rnarniatite in a 
lode?, the gangue of which is fluorspar and qxiartz:. The 
samples vary in structairc t,o some extent; they arc com- 
monly filnxms and com])aci, but may graduate to a form 
whi(4j often has a granular structure. The lustre is invari- 
ably silky a.nd metal iit5. At) Diindas it occurs both fibrous 
and massive, and is oft.eti associated with jamesonite, 
pyrites, cerussitc, a,nd massicot. At Block 291 it occurs 
with, arsenopyrii.o in a matrix of sicUu'ite. 


55, Bonn NON iTH (Hiilphatittmonite o/ mul 

Copper). 

Oc<*urH in pal.che.s rnuir tJm junction of idio slahes and 
gONmiit-e on lln* soutlr^iist. shores of King Island (Gould, 
Bro, Boy. Stu*. Tas., (1871), At Zeeliaii t.his mineral occurs 
hotli in Die. massive state and as welt-fornuHl crysi.als inter- 
mix.ed with (|uari/. and galena. On <a t'rilnite of (he Argent 
Compamv some remarkably line crystal groups have been 
obtained, associated with siderite and another compound 



3-2 


THK MlNKUAl.S ()!■ TASMANIA, 


sulphide. The bright woll-devohiped nrt Imrliniiibic crys- 
tals gave the following result upon analysis; 

S rri 

Sb ‘iH-ns 

Ph •P!'a9 

On n*b:j 

Fo 1*97 

98*40 


56, Bkauni'I'k (if M itntjt'dh'sv L 

A dark brownisli-black to siool i^rcy inint'ral, wit.h the 
streak tbe same colour. Ifardiu'SH, (Vbf). i^ravity, 

4*75. Ocemrs abundantly at ibe West (lomet. Mint\ rhiti' 
das. 

57, Beonzitb. (See Enstatite.) 

58, Beeithauptite ( Atitimonite of ^'ie^x•e^ ), 

This substance lias a distinctly cop|>er“red (colouration 
and crystallises in the hexagonal sysl ein. 

Analysis by Mr, W. F. Wardo' 

Per cfiit. 

Ni === 34 

As = 23 

' Sb 37 

It does not appear to be plentiful. 

Locality : Central Balstrup Section, Zeehan, 

59, Beookite (Titanic Oxide), 

This species is of the same comj[)osit-lon as t.ho more 
abundant rutile, but crystallises in the ort-horhoinbio 
system. It occurs with it and anatase at Clayton s Eivu- 
letj also near the Pien\an River and at Back Creek, near 
Lefroy, At the last locality it is found in flaky iiieoes, 
which are blood-red in colour by transmitted ligliti, 

60, Beucite (Hydrated Magnemtm Oxide), 

The common fonn of this mineral ig massive and 
foliated with a somewhat pearly lustre. 1;t is invariably 
found in or near ^serpentine. Occurs in large masses at 
the Heasslewood ; in hexagonal plates which are embecldec! 
in serpentine, Lower Castray River; cotnmoi'b west of 
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Beacons field ; Miu [Teerjiskirk, foliated and partly altered 
bo liydrornagnesite (Ballarat- School of Mines Museum). 
As (U'ysiallin(‘ hunches at, Trial Harbour, West Coast. 

hi. (.Ialamine ( Cdrhonai v of Zinr), 

AH-hough a. rare luinoral as occurring on t he large scale, 
sniaJl (jtianiit.ies have been found at' several of the Zecdian 
and lltM/zhuvood silvan’ load mines. 

iV.L CAMrYLurn f (yilorfufrsonaf c of LrotU, 

Snuill {)at.(flies of t.he characteristic barrel-shaped 
crystals of this variety of inimetite have occurred at tlie 
olfl Britannia Mine, Zeehan, and near Williainsford, Mt. 
Read. 

bJl (tAUMiNTTE ( A Tf^ctiale of Lead and Iron). 

An extremely rare mineral, which occurs in minute 
orthorliombic! groups of crystals that usually gather 
togetiuu* in the fractures, and lining the vughs in gossan. 
Tile crystals are of a distinct reddish colour with a strong 
adamantine lustre. It occurs, iu limited quantity, at the 
Magnet M,ine. 

Bh (lAiau'i’E (Oarhonafr of Oalrlnm). 

This w<dl“known ndncral cryst*allises in the rhombo- 
hodral system. The varieties of crystalline form assumed 
by (!a.lcito exceed those of all other minerals, and have 
been carefully studied by mineralogists; so much so, tliat 
above t wo hundred forms liave been recorded. With the 
ex<*eption of quartz, it is the most profuse of all minerals, 
occurring in the form of niarble and limestone in enormous 
C|uaiititic.s. The beautiful Old World crystallisations of 
this mineral, such as occur in Derbyshire and the North 
of England, are unknown in this island, although in the 
iriaHsive form it occurs abundantly, the notable localities 
being, Bridgf'water, Maria Island, Gordon River, Beacons- 
fudd, Don River, Mai^kintosli River, and other places. 
Ah travertine, (*.ont,aiiung mimerous fossil land-shells, it 
occurs at< Gcilston on the oast hank of the Derwent; as 
Icobuui spar, it is plentiful near St, M'arys ; as stalactites 
it is in profusion at tJie caves of Ghudleigh, near Frank- 
ford, and at tlie Upper Forth River; as small bhia- 
colourod (‘rystals, at the Madame Medba Mina, North 
Dundas; and some remarkably line eryst-als have boon 
olitaiimd at tJic limestone flux quarry of the M.t. Lyell 
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Company, near Qiieeiistowm It somct iinoH tjccurs in t he 
veinstone of inetailic lodeSj but is not known in quam 
tity in this conncctiom 

65. CASsn’KiuTK (Dio.ridc of Tin), 

As is well known, this is tho eonunon ore of tin, w!u<’!i 
is practically l.ho only (;onuuercia,l {»ne of the nnlaJ. 
has a wide geographnail distribution, bui' in fivw boTilitieo 
docs (.his or<5 occur in su(i,i (piaidity as to iie of <ronouiit‘ 
importance. It has been hilly establisluMi that in all 
parts of the world there exist.s a striking eoimeet 
between the occurreuee of tin ore and the intrusion of an 
acid pliitonic magma, i^esulting in the formation of 
granite and kindred rockmasses. It has fiuiiier been pi'ov^'d 
that such occurrences are closely associat.ed wit h a p<M’uliar 
gl'oiip of minerals characterised by the presence of fluorine, 
boron, phosphorus, and arsenic. This coniU'ction is so 
pronounced, that it was early in the last century fimt 
Baubree formulated the now almost universally acci'pted 
theory that the tin was brougjit up from pintonie de|>iim 
in the form of a volatile fluoride. Tln^ emanations were 
probably at a temperature above critical point, or in th<^ 
permanently gaseous state, in which condition they woulcl 
be the means of producing an alteration in tlm rocks 
which has been termed pneuniatolytic. It is believed by 
Vogt,^ who has carefully studied the genesis of ore- 
deposits, that the formation of tindodes probably 
before the absolute cooling of the granikL It Is also 
supposed that many tin-bearing deposits have been favour- 
ably effected by the agency of ponnoating tliermal waters. 
It has been shown that cassitorito is sparingly soluble in 
water containing alkaline carbonates, and even sliglitly 
in distilled water at C., which solubility is much 
increased by the presence of sodium tluoricic. !lt lim h(}cii 
found that a deposit of opaline silica formed from a warm 
spring at Selangor contained on analysis O'f) pw mnU of 
stannic oxide. There are records whicli show tliat in Corn-' 
wall antlers of the red deer have been found in llu> tin..' 
bearing gravels partially transmuted to, or impregnated 
with caasitorite. In the same way beantifitlly.develnpiMl 
crystals, mostly Carlsbad twins, of crthoflfiKo' Iiavo Imhoi 
altered or pseudomorphed to fclie mme .substatioa at. t.ho 
Wheal Cootea and other mines in the same (Hd World t.in- 
mimng locality. In this island much the sank, thing has 
occurred, although to a somewhat leas pr(,)ti(nmced extent, 
in the tin-bearing granite of Mt. Rex, where the outline 
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of ihv felspar eryslals (*an bo distinctly traced, tlic whole 
})(,dn,L»‘ (‘onverted to tin or(\, and tlio sliapc of the crystal 
bciiiy failli fully proseuwod. At the Stanley River the 
iuibcdd'.'il fcls[)ars iuive also 1)een converted to cassiterite 
a.ud preen tourinaliuin and at' ]\lt. BischotF the same thing 
has o«vurred with r<’S[>c<*t: to tin* f{'lHpa.rs originally con- 
taimMl in i lie topaz porphyry S(,) characterist'ic of idie 
locaiil'V. Th(‘ rcph'uanmnit at. this spot is not alwa.ys com- 
plete, ifiasniuch as th(‘ int{*rior of tlie f(‘lspar ontlino may 
be but. [uirtiaily idled wii-li the black (a‘ysi.als of cassit(*riUp 
but- t iiC) wheth^ st.ands <uit. prominently on t he wliite groinul- 
mass. At ('one's ('reck, New South Wales, masses of 
fossilised wood haV'C Ixam obtained in the older drifts 
which ai'c overlaid by basalt, partially converted to tin 
oiao At- NortiloMast Dundas breccias, consisting of frag- 
ment.ary lan'k, proba,l)ly broken from the walls of a lode or 
fault, liavi' beam obtained, absolutely cemented t.ogother 
with c*assiterilc, which has doubtless been deposited from 
(tbamhiling wai ( rs. The sa, nuv phenomonon has been recorded 
as f.aamrring a.i several localities in (lornwaJl, England, 
“it is (umtended by the chemist' Biscliotf that ordinary 
(!arbitnaied waters (M)ursing iiirongli tin-boaring rock might 
be f*omp(d,'ent to dissolve felspar and to def)osit tinstone in 
its pb'Kte ” (Iludler, “ Minerahs of tlm Britisla Islands,’’^ 
l!)P,o). The same remark pro])ably applies to the other 
t raiusmut at ions rid’erred to. 

Rof<‘rring generaJly to tin-bearing veins or lodes, the 
formaiion or (uigin of those is tlio result, of such a com- 
plex ptaH’css that there is room ftm several explanations as 
to tfhc ditferent phases of cause and development. At 
Ml., Bis(fholT, whi<‘h gt,‘o1ogi<?ally stands otit oonspicnous as 
being almost utiic|ue, the cassiterite occurs dissemitiaied 
ill (*om|)arativcly siua.11 crystals as well as in ilie massive 
form in a huge cl van course or dyke composed of quartz 
and topaz-porphyry (lH)])azised <|uartz porpliyry), which 
doubtleHS extends upwards from a deop-seated mass of 
granite, into the surrounding contorted and disturbed 
('tambrod’)rdovhdan slates, or “ killasA as the rock would 
Im teriruu;! in Ck)rnwal!. Tl. has attmida-rit. lodes of various 
sizes and Ht.rike, one at^. least of which intersects the main, 
or, m it is t.<nmied, tlu^ “ tjlueen ** dyke. These attendant 
lodes are in the main composed of quartz-porphyry, and so 
far m known only one sJiows conspicuous departure in 
cornpoaiiiom The gaugue of this is apparently a greison 
iiiiUHually ricli in white mica* much of whicli, so far as 
exph’iiteib is decomposed and stained by iron oxide. Other 



36 


T[IK MINERALS OK TASMANIA 


dykes of (juart.z-porphyry occur in the my^liIjnurlKHMl of 
the main scat oF mining operations, but- iliai known jis thf‘ 
Queen dyke is 1.\v far I lie most inijiortant from a minima 
stainipoini. The 1 o[)a/asation of this has protroodod to the 
fullest extent-, and in {ihu'cs reniarkahh^ iinpri’ipud ions of 
radiating a,ci(adar pycnite aboutid, while ononmur; masse;, 
of a peculiar green tourmaline an' st.rikiiigly phndiful. as 
well as va-rioiis pyrites a,nd (jn a minor dogro(''i jl norite, 
aiderite and prosopite, while wolframite ii'S an erdroriu^ 
rarity. From a minera-logic'al .staanl point, this remarkable 
tin tnine shows a n'lationsiiip to the. S<*hne(*k('mstein of 
Saxony, inasmuch as several t>f 1,he usually rarer mim'nils 
arc common to both hu^alitii's. At, hoUi pla<'es there 
are the advanced topazisation of the [lorphyry, t lu* abun- 
dance of tile cylindrical form of that mineral known as 
pycnite, and tlxo occurrence of prosopile, the la.st Iming 
almost peculiar to the t,wo ]ocalit-i<3s mentioned. Tim east 
siterite of Mt. BischofT is not noted for its tine develop- 
ment, as it mainly occurs in remarkably small m’ysials, 
and much of it is in the form of actual slime in friable 
topaz. Cassiterite crystallises in t.he tetragonal syst<mi, 
and forms one of a group wliich includes the dioxides of 
tin, manganese, titanium and lead. They all belong U) 
the same system of crystal lisatioii, with "closely similar 
angles ".and axial ratio. (Jassitei’it'C crysi<als are very com- 
monly mackled, and not rarely show geniculate <»r 
knee-shaped forms. Zonal structure is often mum in 
microscopic sections of the crystals. This is well illus- 
trated by the beautiful slides produced by msetions of |,he 
pycnite of Mt. BisfthoF, containing, as It usually does, 
^sociabed tin crystals. The late Professor Ulrich states 
m “The crystals of this mimu’al (cassiterite) 

occurring at the Mt. Bischoff Tin Mine iir<> ill ilu' aviinim' 
small, rarely cxcocding 5 nun, in size. They are gener- 
ally also nofc well developed, liavitig rounded tulgtw and 
oiton broken factis. Their form is very .simple ; f' 4 merally 
ttie unit pyramid and unit prism, with rouiuk>d-.«n' (‘dj-es. 
indicating an octagonal prism. Twinning ueonrding hi 
the common law-( winning and eomposition iilaiHs the 
diametral pyramid is very frw|uent.” The East Coast 
tin-iriining area afiords masses in places of more or les.s 
altered granite, containing an aopreciabk; nmuitity of 
cassiterite. Aludi of this rock is emiveiicd into grciwm 
a .quartz -mica rock commonly associaloci with topaz and 
totirmahne. The ore-bearing veins appear in most cases 
to ba altered rock, iraprognaled with cassitoril.c and the 
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niinorals usually ocxuirriug with it. It is from this dis- 
ijiot that many remarkably woll-doveloped tin crystals 
are obtained. They are fx*c(|uoutly found studding the 
walls of fissures a, ml vughs in the lodestone. The veins 
and impregnations are oft(‘n extremely irregular, varying 
in width and length, and oven in extension to depth. 
Ill the Ben LomomI dist,ri<d pipes and lloors liave occurred 
with tifie, (in ore o<aaasionaliy in fair proportion. Tlie 
Great, Hepuhlic Mine is a fair example of the First, con- 
taining r(miarkal)Iy fine wcdl-formed crystals of cassiterite 
witli ilie compa.ni(>n minerals fluorite and pyrites. The 
iloiU’s are very similar to like occurrences in Cornwall, viz., 
a narrow eraede, now often Filled with chalcedony. That 
appaannit ly served as a channel for the ascending vapours, 
wliieli probably acting on the adjacent rock in favourable 
positions deposited the tin ore, which now appears as floors 
of limited extenit, but often extremely high in tin con- 
tents. 

The otiier tin-mining distrricts are those of Ilceinskirk, 
North-East- Dundas, Cox's Bight in the extreme south, 
Mt. Ramsay, Bell Mount, and a few outlying localities. 

The general characteristics of cassiterite as oc'curriug in 
this island may be thus summarised: In colour this min- 

eral varies to a remarkable degree; it is commonly black 
and in various shades of brown, but is sometimes almost 
colourless, nui, yellow (pale and dark), white, grey, and 
not rarely variegated. Iti atanicture it may bo compact, 
fibrous, nodular, radial iiig, or crystalline. According to 
colour or structure its varied forms are termed by tlic 
miners bh'ick tin, iniby, resin, wa)od, shot-holed, mahogany, 
and oilier local app<dlations. Alluvial tin is generally 
much wa-terworn or rolled, but in many cases the crystals 
are btii little abraded; it is usually opaque, but is occa- 
siunaJiy transLuernt:. io almost clear transpar-ent. 
Eixaiufiles of this liitier variety, when cut into geinshines, 
display a brilliancy socxjud only, in their high refractive 
io the diamond. The adamantine lustre of fresh 
crysta-is, coloured or blai^k, is very pronouiuxKl, and the eye 
is'att.ra.cted by the splendent faces. As a rule stream or 
alluvial tin as witli gold is commonly richer thati that 
derived from it,>s matrix or lodes. This is probably caused 
by the miter crust Imlug abraded, the riclier central fior- 
tion remaining uncoutaminaied by any incrustation of 
foreign matter. 

At Nort.li-East^ Dundas cassiterite is reported to occur 
under exceptional conditions in association and inter- 
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inix-ed with solid compact magnetite. A c!ii’H‘o\'cry 

was made at Cam Cliuiiincag, in ]iosssiurt\ hcMila/nd 
Sum 111 ary of Progress ” for 1903, p. oS) ; ami at the 
Ronison Bell Mine Tt occurs ^in a (hmscj^yrrlod itr. which 
is also extremely unusual for this mineral. Occurs cf 
unusual habit at I\!ayn(‘S Min<\ Hecmslurk. Ihc cnhuir 
varies from a paJe ilultgray to almost bhn'k, and i:; cnin^ 
monly of a radiated tibnuis sirnciiire, in Injlryoidal ami 
reiiiform shapes. Wlnua*. <*oiHamt.ri(* stnii’ltire wclh> 
delinod, the internal eolouraiion is in bamla of regular 
width of varic.) us shades of gray to brown, in all ^ivieut iai 
charaoterisiics this occurrema^ exactly (lUTesiatinl:'; with 
what is known! as ‘'wood tin” in Corn wail, An acute 
pyramidal intxiiisoly black variety, repreHcnting wiiaf lias 
been termed sparable or “ neciilo tin in the Hiniipean 
mining districts, occurs at Welsh’s tin find near tln^ tive- 
mile on the Waratali-Oorinna-mad. The crystals are 
minute, very pointed, and a good imiiaijon of the Chi 
World form. At Mt. Agnew the alluvial tin is (ajutainin • 
atecl by plentiful grains of chromite, while near the Hus- 
kissoTi, to tlic north-west of the U^vnison Ihdl Mine, tiie 
tin ore is intermixed with osmiridiunu deidvmi doulhless 
from the adjacent serpentine ro(*k, At tlm St,anl4\v Hivert 
South Esk, PioxKi-or, and many other alluvial mines rnouiF" 
zite is of common occurrence in the form of minute yellow* 
ish particles. At the Shepherd and Mnr|diy Mi tug Bell 
Mount, it occxxrs in a series of small lodes, elostdy associ- 
ated with wolframite, bismut hinite, miilusite and {Imuite* 
At this mine groups of geniculatod (nysfals art^ somewhat, 
common, often approaching t;h(\ rutile ]m\ 

“The radiating fibrous variety, witli concentric dtfiVr- 
ently-coloured zones -called toads-eye tin oiamrs in tiie. 
alluvial deposits occtipying the western slopes of Ml*. 
ITeemskirk in the vicinity of the Federation Mine. . . . 
Casaiterite has recently been found on tlic Otimd'i learn* in 
Zeehan. It occurs with quartz and pyrite, forming a fine- 
grained granular aggregate oomentecl by (luaH.z/ in tiie 
oxidised portion of the lode. , . , / Analyse.H of the 
stannite^of^the Oonah Mine have diwlosed a ectiJiiti com 
tent of tin in the form of oxide, The proportion oixnirriug 
in the atannite is variable, and may represent as rumtli »» 
16 per cent, of the total tin contents. This oxide is, in 
all probability, finely-divided casaiterite 
In all localities quartz and cassiterite are always 
closely intermixed; and at times remarkably' welb 
developed crystals of the latter are found implanted on 
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tb <3 first, or ovon cnciosod as endomorphs. A peculiar 
fibrous cassiicritc of a deep brown colour, which is appar- 
ently pseudoruorphous after tourmaline, occurs on the 
Boulder mineral section, North-East Dundas. It is 
closely intermixed with arsonopyrite. It occurred in a 
|)rospiM‘i,in^^ shaft." (I 4 . K. Ward.) 

1diis island is one of the most, important tin-producing 
countries of ttie worlds and a peculiar interest is attached 
t,o its discovery, as it was apparently one of the first 
rnineraJs found in Australasia of wliich we have any 
re(U)rd. Professor Liversidge states (“ Minerals of New 
Sout.h Wall's,” p- 77): -''The probable presence of tin 
in Australia was mentioned as early as January, 1799. 
Collins, in his account of the English colony of New South 
Wales, states that Mr. Bass, the surgeon of H.M.S. 

^ Etdiance,’ found on the beach of Preservation Island 
(on ilu', north coast of Tasmania, near the south coast of 
Barron Island) a very considerable quantity of the black 
rueialiic particles which appear in the granite as black 
sbiniug specks, and are in all probability grains of tin.” 
The next, record which the writer has met with occurs in 
the proceedings of the Eoyal Society of Tasmania for the 
year 1854, pp. 425-431, in which referenexj is made to 
samples in tlm museum of a Mr. Thomas Winsmore Wil- 
son, of Barnsley, Yorkshire, England. In this paper the 

following remarks occur: -“No. 25, tinstone — as regards 

tliis tinstone I need not remind you of its value. If you 
could open a mine as rich in tin as this specimen you 
woubl be very fortunate in the raining department.” This 
sample was obtained on elevated land below the Tier, 
Si. PauFs Plains.” The wonderfully rich deposit of tin 
at Mt, Biachofl* was discovered by Mr. James Smith in 
ISTI, and .soon after that year many other payable finds 
occurred, principally in the norfcli-eastern portion of the 
island. 

(Ub (Ikuahovuite ((Hiloride of iHilvvr). 

Tlie well-known silver (diloridc has boon obtained in 
limited ipiantily at tlie Dundaa, Zeelian, lleazlnwood, and 
Bcamamler silvtu'dieldn, As found here it occurs as 
raiiiute irregular blebs and paicluss, rarely crystallised, in 
forro-mangancHij gossan, siliceous hide material, and litho- 
raargic day. It’ is commonly associated with other 
oxidised metallic minerals. At the Warrentinna^ 
field , it occasionally ocjcurs in the cavities of auriferous 
quariss in the upper working of the mines. 
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67. Cehitssite (Carhonate of Lvad j, 

Tlis native lead carbonate is almost an iiivariaiOe 
aocompaninient, in more or less (juaniily and pej'ftMd.iuiu 
of tlie sulpliide in load mines. is snbjiH't to rojoly 
formatiion by the action of carbonic acid dcriv<‘d from a 
gaiigue t)r adjacent rock coniainitig solnldi^ calcium car 
bonate sucli as ordinary calcitc, doloniitr* or a4ikerit<\ aaid 
is thus a secondary ininerab where its fmaua-lion is due 
to epigenic action mainly in the upf)cr or mon' supcrfudal 
portions of the lode. .14 crystalliseK in tlu* ort.horhondde 
systenij and but few mineral species afford siudi cxirem^^ 
variation of crystal habit or diversity of arraugtmumt of 
the individual groups or bunches. It is ai tinie.s in the 
form of a white amorphous mass, or thin coating on its 
parent galena, or a thin layer of sulphate may rest betwemi 
the original sulphide and the external carbonate. Within 
the zone of oxidation it is fre(|uently in enormous <|uan 
tity, and cavities in the surface ont<‘rop or galena may 
contain fairly developed crystals; these are often nud^ 
•with in exquisite perfection. When atiaclied t-o a gos 
sany base it attests the superficial origin of tihe grtnip, 
It is frequently in the form of long slemhm ciyystals, often 
acicular and of extreme delicumy. Tht*y may 1 h 4 almost^ 
water-clear or snow-white, in which lai ter c*a,s(^ when 
implanted, as is not rarely the case, on almost black ferro- 
manganese gossan, they atlorcl spec.imenH of remarkable 
refinement. Again, the arrangement of the long a-cicular 
crystals may bo in a crudely stellate pattern of etpial 
attractiveness. Such masses ocemr iti both. Wim^ stales 
at the Comet Mine, Bundas. The large vughs whi{!h have 
occasionally been met with at the tlenniles Mine, Mt.. 
Read, have been found on many octxasiuus <'oniplolely 
lined with a comparatively thick* coating of <?xciuiHiUdy 
beautiful crystals of this mineral, ofteniiinoH much Htaiimd 
externally with cupric carbonate and iron oxitle, t,he pure 
white of the cerussit.e strongly contrasting with tim gri'cm 
and blue of the copper and yellow of tJm iron. At! the 
Magnet Mine many perfectly-formed gro‘U|)« of cnystnlH 
have been freqiiently obUined. They art^ often miUnl 
on the parent mineral galena or nenifing in the cavities. 
In the gossan zone they are very frequent and of famlVct 
form, showing single crystals as wcdl as mackles and i.rih' 
lings. In certain posit, ions they uto of a, briglit yellow 
colour, owing to chromic acid influence, l)ui ilie ideiir to 
glassy condition prevails. .Fairly largo ciuantitieH liiivo 
been mined at the Silver Queen, Sylvester, Atmiral, and 
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other mines at Zoehaii, and the lleazlewood mines have 
one and all produced eKccIloiit examples, amorphous, sub- 
crystal line, and of perfect crystallisation. It is always 
an atitractivo mineral, and one such as soon arrests the 
attention of visitors to the silver-load lo(;alitics, and thus 
the most elennuitary colki<rt.ions are almost certain to con- 
t,ain sptHiinnms. It frcMjuently assays, in common with the 
.sulpliat(N high in silver, as is the ease to a notable extent 
at the Uea/Jewood and Magnet Mines. At the ileazle- 
wood and VVhyt.e liivcr Bilvcr-lead Minos, and to a lesser 
degree at/ the M.agnet/ Mino, small almost amorphous 
masses of a })(Hudiar gray lead carbonate have been found 
to be I’crnarkably rich in silver, so much so that assays 
hav(^ been made giving returns equal to considerably over 
1000 oz. of that metal per ton of lead. This result tends 
to show that tlie hypoHietical silver carbonate (selbite) 
may have actual cxist.ence, and was answerable for the 
gray, colouration, but tests generally, though not invari- 
ably, resnit_ in proving an admixture of a haloid of the 
metal, Tlio selbite Inns never been isolated, so that its 
occurreiHJc in nature remains unsolved. 

Dr. (3. Andersou has studied the Tasmanian crystals of 
emmssite and states (Becords of the Australian Mmsetim, 
Vol. VL, Part b, 1907), referring to a specimen from Zee- 
ban, “ Due spcniinen in the museum collection shows 
several small but welldovciopod crystals, simple and 
iwituKHl, on a matrix of galena with patehes of fria!)le 
limonite. A doubhd: on m was measured and yielded the 
forms c (dOI) h (010) /// (110) v. {130),./‘ (019), k (Oil) 

i (021) V (031) z -(041) 2* (111). The faces in the zone 

(0 10, 00,1 ) a.re striated and slightly interoscillating. A group 
is made up of four individuals, of which I. and II., also 
ILL and IV., art^ twinned to each oilier on w, while I. 
is t.winned to III. and IL to IV. on a possible face (TOO) 
for wIikIi the c(.donrat-ion value of (j> is 02^ 24'. This 
form has not been recorded for cerussit'e, and it is just 
possible that, have hert^ merely a case of accidental 
grouping; but the meastired angles given agree rather 
well with the assumidion that a new iwintiing law is in 
opiiratioin” 

llespect.irjg cerussito from the Washington "Extended 
Mine," Wliyte 'Iliver, Dr. Anderson writes:- This is 
represented in our collection by one specimen, in which 
small crynials of cernssite occur in cavities in galena coated 
witih yellow liiuoniie; in habit it is tabular on h, which is 
slightly striated to |)rism and bracliy-doino intiorsections.” 
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R-eferring to the same mineral from the (•omoi Alin-L Diiil 
das, “ The crystals which occur on a matrix of galena and 
powdery limonite are thin tabular on // and Iwinnod on 
the (igured crystal is a trilling n*seml)ling tlu' ceriis 
site of the Magnet Mine. The two crysta-ls twinned t,o 
that in the conventional position arc small in comparison, 
and scarcely penetrate the larger.’’ “ At- the Magnet. 
Mine, Tasmania, cerussito occurs in two difTorent' habile, 
long prismatic or tabular on the // (UIO) pimnarid, and as 
fiat tables parallel to the ba,sal plane. In both t‘a,si\s the 
crystals are twinned on the faces //? (.IH)) aiul m III, 
(110) resulting in trillings of pscudo-ho.x agonal form. A 
specimen in the museum collection furnished erj^stals of 
the first habit, while Mr. W. F. Petterd obligingly lent 
some examples of the other. An interesting fcat-ure is 
that the fiat pseudo-hexagonal tables of the ws'ond haliit^ 
are invariably contaminated with chromate of lead, doubt.- 
less in the form of crocoisite, wiiich imparts io t-hem a 
canary-yellow colour with occasional |)atc}ies of r6<i. 
The two crystals measured were essentially similar, heing 
elongated along the vertical axis and tabular on the 
1/ (010) pinacoid. The same forms arc presmii in botin 
namely c (001), a (100), h (010), m (110), r (130), (021), 

X (102), and p (111). In the figure the breadth along the 
a axis is somewhat exaggerated, and the three indivichinls 
are drawn in equi-poise, though really only one is well- 
formed, the other two being quite suLordiiiale. All the 
forms except h are relatively narrow, and the prism zone 
is much striated and interrupted. Of the three imlivid* 
uals forming the trillings, I. is placed in. the convent i(>nal 
position, while II, and III, are twinned on tlie faces (HO) 
and (110) respectively of I. Thus the facies ni and f are 
coplanar with m and %), while m and f arc eoplanar with 
and and similarly at tho other end of the n 
axis of I., but II. and III. have only one eoplatiar faciv 
namely the base r. Tho figure is similar to tin'! well kmnvn 
drawing by Sehrauf, but the Magnet mineral has three 
more forms. The table of angles below giv(„s the tneasured 
and calculated values for' I., and also i-he ol:mmwt*d aiig!i,m 
belonging to forms on II. and III,, as owing io ilm Binidf 
size and imperfect develc)p,m(^.nt of the crystals, on the 
goniometer it was impossible to 'distinguish, the rcdlcct.ions 
belonging to the several individtials, and it was mainly 
from the angular measuromonts that the t,. winning stinuo 

ture was deduced. Habit 'II»- «The crystals with this 

habit differ from the others mainly in having a large basal 



}JV W. F. J>K'rTKllJ), (!.M,Z.S. 


43 


plaiiF, and in bcin^^ greatly sliortencd along the vertical 
axis, iihe result being flat, tables ap])i'(>aciiing tlie hexagonal 
forttis. That t.liey are trillings is at once apparent from 
the re-ciii.ra,nt, angh's on tln^ edges, and tiie three systems 
of slrijiiit >ns on the !>asa,j plane, which are well seen under 
the nii<‘r()S(’<)pi\ ernssing at aiigh^s of approxiniately 
and running paralh‘1 to the hrachyutxis ol’ each individual, 
ih-yst.als of a. sifnilaa* hal,)it iiave already been observed in 
aragonite, but pristnaiu' eryslals seem more (‘onnnon with 
cerussite. One loi^ of isolated <;rystals of a pronounced 
yellowish e(d(uir av<M‘age G mm. in diameter. A few 
smaller erystais rneasuritig about,. 1 mm. in diameter, 
transiueeni, and of a rniudi paler colour, were found 
implanted on the Tuatrix. Tln\se latter supplied the best 
rueasuremeniiS on the goiiioineler. The most prominent 
face 'if ter ilie basa.l i>laue is tlie pyra,mid o (11*2) ; only 
one doubt ful angle {,*ould be referred to the prism r, which 
is aci^ordingly not, entered in t.lu' figure. The forms recog- 
nised are r (001), a (100), h (010) m (110), / (021), k (Oil) 
f ^ M drawing suggests Laspoyre’s figure 

of a.ragonite iroui Oherstein ; otily our crystal has more 
forms, and is drawn in ideal vsynmieiry. The measured 
agree well with t he iheor'etical angles.’’ 

Analysis of the <’haracteristic fonri of a yellovvish-grcen 
colour from tlie Adelaide Proprietary IMine, Diindaa, by 
Ut\ J. (J. I'L Mingaye, F.C.S., of Sydney, N.S.W.:-»- 

Ph O .82*07 per cent. 

C O, -n. 15*97 „ 

O.j 0.^ rj;: uiiimte trace 

(hmgue. rr: *62 per cent. 

99*66 

Variety Chromifuwous CnuusHtTE (Lend Onrhonate 
■with C/irornic Aeid), 

Tins attractive variety of a common sp>ecies is, m far 
as known, con lined to the Magnet M,ine, in the upper 
workings of wliich, it is, aHJiough local, fairly abundant. 
It occurs in fractures and vug'lis in the gossan zone, in 
bunelies am,,! sparsify attaidmd as beautiful little crystals, 
generally in close association with ^nrocoisite, but never, 
so far as oi:)He,rvaii<in has gone,' intermix, ed with tlie normal 
form; although this is somewhat abundant in its usnal 
adamantine characteristic habit, often showing remark- 
ably perfect development; in stellar and crucifor,m triplet 
crystals. 
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It is noliceabk that, while the varieiy iiiubo' revenv ty 
invariably associated with the chrotoat^e of b’afl, I hi* 
common tyi^e is rarely if iwer oblaiiaal in the vieinity. 
It is always ona.qnc, with a sliiniuj^ lustra*, hnit- tint ada^ 
maiitine. "Thercolotir is canary" yellow, with an luuMsional 
tinge of red where t.lie <*rystal has imiunged upon tln^ 
chromate. The tint does not vary t't» any serious extent, 
although paler examples are oeeasionnlly m<‘t with. It. is 
a most atiuxictivo miiumal, and soon arrests atirurtioiL 
Its most 'Constant feature is its crysl-allisat i<m in 
frondose and spear-headed groups, twirumd I»y rx'peated 
angles across dilTcreni faces cif the prism (!!<)). 'hhe 
striated faces of 1 h <3 twinned groups are the bradiyprisms 
Oil and 013 ; those are commonly deeply go'noved, atlord 
ing a most interesting leaf-life and unfamiliar aiqmaramse 

This variety is perfectly distinct., both as r<*gartls cohurr 
and habit: of crystal Imtion. Mon^over, int^Tincdiate 
variations between it and the normal typ(» have not Imhui 
met with. Jt is undoubtedly one of our most attra*‘tive 
and typical minerals. Under the blowpi|K^ it givtxS' 
reactions for chromic acid. 

68. Cervantitb (Dioxide of Antimo)nj 

Abxmdant as a i^esult of the decomposititm of antn 
monial minerals, tisually as a thin yellow coating on 
jamesonite, galena, and on veinstone. It is usually ma« 
sive. Madame Melba, Comet, and M',a(^stri*e’s Hrokon 
Hill Mines at Dunclas are prominent H ahs<j 

occurs in small ciuantity at several of the silverdead nuTies 
in the Heazlewood district and at Zecham It Ims o(‘curreii 
in small quantity in a. quartz reef known as llagged lack, 
about 9 miles east of Deddington, with pyritcH, gakma, and 
stibuite. 

H9. Chabazite (Silicate of Aluminkm, Sodium^ and 
(Udeinm). 

This abundant zeolite O'Ceurn in the cavil , jch of vcHicular 
basalts. The obtuse rhomboliedral (‘ryHt.als nT('^ ttsimlly 
well-formed, clear, and colourloss, Abumdant near the 
railway bridge which crosses tlm ITellyer liiver, (if smalt 
size, but well-formed groupings, 'Springllcld ; associated 
with other zeolitic minerals, ofivine ami calcit4,Y Hhcnield 
and near MI:, (kaude ; wii.h ferro-caleite, Lefroy ; o(xnir» 
abundantly with V'csicular basalt at Mt. Felion and viciU' 
ity; the crystals are woll-devoloped and in fine gremp* 
ings, often lining the cavities. Rounded, warworn 
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nodules of the black basalt, which (Nearly show the 
i nip Ian ted crystal groups, are often met with in the 
streams, and are sometimes mixed with other siiecies of 
minerals and ferro-iYildie. 

Tlu^ (‘rystats from Ih'll Mount, Middlesex, have been 
examined !)y Dr. (b Anderson, who states (“ Eocords of 
tlic 7\ usti’alifui Museum,” Voi. VI., Part 5, 1907) ” Some 

One crysials, ’Tr) to 1*5 crn. in diameter, have been found 
loose and coating a vngli in Tertiary basalt at iliis locality. 
Like the Ihm l^iomond and Invertdl minerals, these are 
pciHil. ration i,wins on the vertical axis, but they differ 
from the former in the presence of n (IPJO) and t (1123)/' 

7b. (tnALrT)<.nTE (Sulphide of (^epprr). 

This, notwh hstanding the large c|uantity of copper pro- 
dm‘ed ].)y iho Stat<\ is an extremely rare mineral, and 
has oidy occurred at t.wo or throe localities. It crystallises 
in the orthorliomlnc system wit-h an empirical composition 
of sulpliur 20 per cent., and copper 80 per cent. ~ 100. 
It is Die native cupreous sulphide, and is also known as 
€«>ppor glanc?e, rodruthito, and vitreous copper ore. It 
usually o(‘(nirs in the upper workings of the mines, and is 
regju'ficd as of secondary origin, produced by the altera- 
tion of dialcopyrite or yellow ore. It is commonly of a 

da.rk lead-gray colour, and is quite sectilc and fusible so 

s(»ft, as to Ixs easily cut with a knife, and so f usible as to 
melt at. a low heat. It. is often reported to occur, but the 
genuine uativc cupreous sulphide is, as a matter of fact, 
but rarely ol)taiued. In all probability the only true 
o<^curren(';es wore in the MI. Lycll district, and then but 
in extremely limited ('|uantity. Crystalline masses of small 
size have been oldained at tlu> Lyell Blocks, among other 
mines of Die locality. Occurred at the^King Jukes Mine, 
Mt. Jukes. Small cry.slals liave been found disseminated 
ori Bchist. with bornite at the North Lyell Mine. It luis 
been obtained in blocks of tmuiy pounds weight with 
native <x>i>|)er at the Lyell Mine. Beported to occur 
with quart, z at M"t. Balfour* 

7L ( 1 nAr<! 0 (‘VtuTK (Sulphide of Copper mid Iron), 

TIuh minerfd, mysiaili.seH in the tetixagonal syateun. The 
cryHt,als are not. hy arty means aburulaut; they affect a 
splieroiflnl Irabit artd are v<ny often distorted, with the 
faces curved and striai.ed. It is ^ilu^ common ore of cop- 
per in almost all ctipper-producing ^ countries. It is an 
almost constant c;otnj'>anion of cassil'ente, although the 
banc of the timminer. The mineral is of a rich golden 
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y^sllow, but easily iarnisluNS on oxposun*, wlifis it may 
become iridescent, and is then knoAvn as “ p<N'w*iu‘k ore. 
In practical mining it is often closely mixed with i'tmiimtri 
iron pyrite, in wliich case iiio inixiuro Ims a, paler i’ohair 
The two species may be easily distinguislHsi by tlieir 
respective cohniration and hardness, t dialenpyrite m ami 
parativoly soft, easily yielding to the point i»l a kiuiV, 
whilst the iron pyrit es is not. only rmieh paler, but resist a 
being scratclmcL The parag<‘md4e relations id’ chair* o 
pyrite are wmll understoinl, as it is an tift.en ai-uundatinl 
with quartii, sidorite, as well as witdi eassilanvit e. The. 
recent formation of t,lus mineral is shown by t fu' aefioii 
of tlioiunal waters on objects containing copper. At. 
several springs in Central France, (‘haJe(*|iy ri{4* fiaa tu»en 
found on old llotnan brorn/e coins. The snlphnr in sueh 
cases is supplied by the sulphates in l.lie waters, which an^ 
reduced to suhihides by the decomposition of organ 
matter (^Kudler). Copper, [)rol)a.l)ly this ori\ was known 
to occur in this island as far back as IH2!! (F vans' Itcserip 
tion of Van Diemen’s Land). It (xxmrs, amongst, many 
other localities, at. Mt. Mruirice; Badger Head; t<aKoii\H 
Creek, in solid white quartz; Mainwaring Inlet ; (Cas- 
cade River, with cassilerite and schist; a,nrilV*rnns at !\!t. 
Ramsay, with native bismuth in amphibolite; Dial Range; 
Lake Dora, as an impregnation in scdiist ; Mi. I leeins 
kirk ; Scatnander Riv<vr, wit.h galena and arsivnopyrite ; 
Blue Tier, with cassitorito ; Bell Mount; M!i.. Hisehoir, with 
berthiex'it3 and ciilorophaTic ; liosoberv, wit h galena, ami 
blende ; Mlt. Road, witli galena, blonde, and hnavMeoHie ; 
Hoazlcwood; Colebrook, v\ith pyrrlmtite in i\m bmurite of 
the locality ; Savage River, with magnetite and aAdinolite; 
Mt. Pelion; Mt. Balfour, with covollite ; Mt, Fgrrell ; hut 
the most commercially important occummcim arc thosi* of 
a m.etasomatic nature in the vicinity of Ml., LyelL 
The most important sulphide ores of co|>|mr aia* iln^ 
following, viz. : — 

(kmqmUhm^ 


Cu Fe S CryMtallograpluis Svstenn 

Chalcopyrite ;i4^5 SO '5 m Cu Fe 'Tetmgonia 

Chalcocite 80 20 (hi,, H Drtimrhoinhm 

Oovdlitc 60^4 MJSdi Gu S llcxagmud 

Bornite... 55*5 16'4 28*1 Ctu Fo Bj, iMometrin 

CnbatJite,,.,,, 23*8 41 *3 85*4 Cu Fcj^ 8^ iMmimrif; 

Pyrite..,.. ,40*6 63*4 FaBg' Domefcric 


A small proportion of ^ the iron in the last is often 
replaced by copper, in which case it may be considered a 
poor ore of the metal. 



. BY W. F. BBTTERI), C.M.Z.S. 47 

72. Chalcophanite (IJi/drated Ojldrs of Manyanese and 

Zinc). 

Occurs in aggregates of small tabular rlioniboliedral 
crystals, coniiiiouly in druses and botryoidal iriasses. A 
usual habit is coating st.alactitic iron-manganese, and often 
covering comparatively large areas in the gossan zone of 
11)0 lode. At, the Comet and other mines at Dundas it is 
of the niost in ton sc black colour with a highly brilliant 
lustre and velvety sheen. It is unquestionably one of the 
most attractive si)ocies aniid a large group of handsome 
niinerals. In t,he cabinet it. rarely fails to attract atten- 
tion, but from an cxaniomic standpoint it is valueless. 
iVl though it was so extremely abundant at the locality 
mentioned, it is in natiu'o a mineral but rarely met with, 
and then never so fi)ie and attractive as its occurrence in 
this S'tate. At the Magnet Mine it occurs as a blue-black 
incrustation on psilomelane and other minerals. It some- 
times coats the interior of small vughs, and occasionally 
has isolated crystals of cerussite attached to it. At all 
times it is interesting and attractive to lovers of the 
beautiful in nature. 

7J1 Chalcedony. (See Quartz.) 

74. Chalcothuuute (Fihrom Cvprite), 

This beautiful variety of cuprite occurs ni capillary tufts 
of a bright crimsmi colour, usually surrounded by a thin 
coating of native (Hopper in small cavities in the limurite 
rock of the Colobrook, Norih-Eavst Dundas, 

75. CmASTOLXTE (Hdicatc of Ahnnininni ). 

This is often classed as a variety of andalusite, which 
is of t.lie same composition, The comnion form has been 
obtained sparingly, as knotted masses penetrating slate 
rock near its junction with the granite at Zeehan. 

711 (Jhloexte (Hydrated SHIcafe of Aimninium and 
M ar/ncHhm ), 

III sciiist, and as beautiful brightrgroen fan-shaped 
crystals in honeycombed qtiarU at Crown Lyoll Mine. 
Spocicis iindotormimHh Occurs pseudomorphous after fel- 
spar at Block 4801 -93m, Ben Lomond (Waller, 'Report on 
the Ben Lomond District/" I901)t At the East Hercules, 
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Mt. Read, a chlorite schist occurs, which in places is w-holly 

that substance. 

Occasionally abundant in stanniferous lodes at Ben 
Lomond and iieemskirk; at Boll Mount, of Mi. 

Claude, with sphalerite; as chlorite schist it is a!)niidani 
between Waratah and the West Coast. The sui)stu'nic!o 
occurring at Bischoff that is usually tcn'ined clilorile is a 
greenish tourmaline rock, which is characterist«ic of iliat? 
locality. 

A fibrous radiating variety occurs at Mt. Eamsa.y and 
Hampshire, the former of a pale-green and easily decoin » 
posable, the latter of a daidcer coloxir, more durable in 
nature. At the Laurel Creek, near Mt. Housetop, the 
mineral occurs as a vein in a mineralised <13^0 ; it is of 
various colours and much stained with iron oxi dto Ai the 
Prince George Mine at Heemskirk in sheaf dike aggro- 
gations, which cross each other, and are someiitne^ radiat- 
ing; at the Hampshire Hills as chloriiic porphyry, in two 
dyke-masses running almost ])arallel, wliich are t.raeeable 
for a considerable distance. On the north-eastern tin Hold 
this mineral is distributed, but usually in small quantity ; 
it occurs as a constituent of protogine, a stanniferous rock, 
at Ben Lomond and Goukls Couut.ry. 

Chlorite in reality forms a group of minerals which 
appear to merge one into the other, and they are at t.ho 
best most unsatisfactory. The numerous varieties oc(Uir- 
ring in this island have not been carefully invtjstdgated. 

A dark-green variety of chlorite' occurs at Stony Bord, 
near George's Bay, which shows the unusual asstxdat.ion of 
cassiterite with garnet, blonde, and copper pyrites. 

77. Chloanthite ( l)mn(^nidv of Nirlad j, 

A greyish-white isometric nickel mineral, rmnarkablc 
for readily altering or sweating on tlm surface, when speci 
mens are in a moist atmosphere, U> the hydrat.erl arstmale, 
which on giving of! its excess of hygroS'Copic ttunsiMn^ 
apparently becomes annaliergiie, 'it ’occurs in liniitcMl 
quantity, with other nickel minerals, in the lower Icvc.Lh of 
the Long Tunnel Mine, Eocky River. 

Several fair-srzed masses of this mineral liavi^ Invu 
obtained from wlmt has been reported to be a small Imh 
situated on a mineral section known as t.lm Central Bai* 
strup, at Zeehaii. They all show distinct, but soiiuwliat: 
distorted, isometric crystals, which are nmcli intargrown. 
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78. CiiONrcEfTK (Hydrated Sdleate of Calciuin^ Mag- 
'Neshrm, and A iu ttiinraw ). 

Tiiis is a substance with much the general appearance 
of ordinary chlorite, to wliich group it apparently belongs. 
In sir net lire it is radiating, with a silky lustre, and is 
iaveiuler-blue in colour. It is always accompanied by fine 
granuL'ir quartz. Several specimens were obtained as loose 
boulders ; it. has not been found in .sv’^n. 

Locality: A tributary of the Rocky River, which stream 
falls into the Pieman. 

70 . Chromite ((Jj'ide^ of iUirominni aiul Iron j. 

This mineral is apparently widely distributed through- 
out the north-western portion of the island, but has not 
been recorded as occurring in large quantity. It is always 
to be found in more or less profusion wherever serpentine 
occurs, sometimes intermixed with that rock in the form of 
minutie crystals, but more often as irregular patches 
various sizes, whicli occasionally form somewhat extensive 
masses. At I he lleazlowood it is fairly abundant in the 
massivi'. form, but not, so far as exploited, in largo quan- 
tities. Occurs^ in crystalline masses in a small vein occur- 
ring bid.ween serpontino and quartz, near the River Forth: 
at Harmon’s Rivulet, Uuskissou River, as small crystals as 
well as massive; Dundas, in limited quantity ; plentiful 
in tlu.^ l)0fi of the Arthur River, below its junction with the 
Waratah River ; in ilie serpentine at Anderson’s Creek, 
Foi'th Riv(‘r, Styx River, and the liead of the IHorentino. 


80 . (huivsoHERyL ( A! mninate of He.ryllrimi }. 

Variety Alexandrl fe, 

A rmiiarkably fine example, with a few of indilferent 
charac.ier, of ibis highlyqmized gem-stone was obtained by 
M,r, J. A, Thomson at the Weld River, in stanniferous 
drift., (luring tlie ordinary process of dressing tin ore. It 
is of a somewhat pale Imt at'tractivo green colour, red by 
iransmittiRl light,, as is characteristic of the variety. It 
was, by the kimincs.s of JVlr. Thomson, tested witli the 
fli(!hr(.fiH(to|>o l)y Mr. W. IL Twolvetroes, Government 
Geologist, with the result that its identification was placed 
beyond dtmbt. It is remarkable that this is the first cut 
spwdmmi which has come under notice. In all probability 
this gem has been looked upon as a pale transparent corun- 
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diim, which is conipai^atively abundant at, the locality, m 
is also the zircon. 

81. Chrysocolla (Silicate of Copper). 

This mineral usually occurs as a thin crust uii «hhcr 
copper minerals. Colour: Various shades oi eniera.Id- 
green, passing to pale-blue. Obtained as a tbin coaling in 
small patches, Star of Peace Mine, Cascade. 


82. Chrysolite (Silicate of Mapficfiiam. inul Iron). 

This is also known as olivine. As a lule rocks containing 
this species are no good for the important metallic inintnails^ 
and its occurrence may with some certainty be looked ripon 
as an indication of their non-existence. Large specimens 
form the green stone termed peridot, but those occurring 
here are usually too small to be of use to the jeweller. 
Found in pale-green semi-transparent particles in basalt, 
Dundas ; in amygdaloidal basalt at Biscliof! and t lu* Wil- 
mot River ; Upper Forth River, massive in basaltic dyke : 
of a yellowish -green colour in coarsely crystalline dolcrite, 
Paddy's Sugar Loaf Mountain (“W. R. Bell) ; near nam|)* 
shire Hills ; Deloraine ; as somewhat large crystals, often 
a third of an inch in diameter, which arc of a bluish colour 
and opalescent tarnish, in partially-docom posed basalt at 
the Emu River ; commonly scattered nn small blebs in 
black basalt, Table Cape ; in large masses, oft>cn inter 
mixed with zeolitxc matter, Sheffield : in basalt at Dcrliy,, 
as well as in most basaltic rocks occurring in this island. 

83. Chkysotile (Hydrated Silicate of Maynemmi ), 

Almost all of the locally termed asbestos belongs to this 
species; it usually occurs as seams and pat (dies in Si*rp<rn- 
cine. Abundant near Beaconshold and the Asbestos Range. 
The fibres are occasionally xip to 4 inches in kngt-h, |)al<b’in 
colour, silky and beautifully soft i.o the t.oucli. It is 
easiljr separable from the more compact rock. Sann'doa 
occasionally occur which show a gradual transition to 
hematite, with which it,, is closely associate, td. At^ Lie 
Heazlewood it ^abounds in the serpentino, but m Hltorl in 
fibre and amianthus-like. About Mt. ,llooinBkirk it cn’cnra 
wherever its parent rock exists, sometimes as short 
entangled masses of a white colour ; in greater or Iw 
quantity at Mt. Claude and Dundas; ai,id it is said to 
occur east of the Mussel Ro© River, North-East Coast. 
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84. CiMOLiTE (llydronii Silirate of Alitmhiiu m), 

A white clay "like siubsiaiicc, apparently identical with 
that» known under this naniOj occurs as a deposit near St. 
Leonards, and is oflicn tenned locally “ ineerschaiiin.” It 
is oT a smooth (Munpact. t.exture, with a dead-white colour 
ainl sul)c«)nelioidai fra(‘lur('. 

8o. ( ! NocunoBK ( /Uisir Si/ir/ifr of El (tyne^ium (liui 
A! uinhiiu ni ). 

A inomudinic memlxvr (jf the chlorite group that often 
occurs in fairly well formed, large crystals. It has a dis- 
tiiudi micacHMUiH st.nud.ure and a somewhat pearly lustre. 

Near North Mt. Heemskirk ii. occurs in largo masses that 
occasionaJly show cryst.allinc hrmches, with a sporadic well- 
developed crystal. Tlie colour is the chara(;teristic pale 
oudualliogroen. At Anderson’s Creek it occurs in minute, 
almosli mi(;rosco[)ic, radiating hunches of a shade of green 
thad is Hoinewhat darker thaai usual (W. II. Twelvetrecs). 

86. Coal. 

liivrvr Don; Mersey; Port. Arthur; Beytuour ; Schouton 
Island; South Cape; near Waterhouse; Three Hut Point; 
Ntnv Town; York Plains; Eastern Marshes; Jerusalem; 
Oulliniswood ; Mt. Nicholas; vSaiidlly ; Adventure Bay; 
Port. <,^ygiu4. ; llamilton; Richmond; Prosser’s River; 
Bpriiig Bay; Mt. Munro; Fiugal ; Longfoixl ; Jericho; 
Ingiis RiviU’; Mersey River; Western Bluff; Gad’s Hill; 
Magnet Range; llent.y River. 

E ld I det a iled des<rri])tions of our bituminous coal 
cne.asnres, with numerous analyses of samples, will be found 
in the ibaK‘cedings of tlie Royai Society of Tasmania, 1851, 
Johnston’s Geology of Tasmania,” 18BB, and in the Tas- 
manian Oflhial Rt'cord, 1892 ; also in the geological 
reports puliHshed by t.he Mantes Dejiartnient. 

Variety /I niltrarif<\ 

“ IJiis occurs in irregular grains up to ,|;”incli in sissc, 
ondoSfHl in taildie a, ml sidoriie, in the abandoned load mine 
NorHi VaJli^y, Mt.. Bisciioff. The grains are of dense black 
erdour with* Hplemlenl lusire, and fro('|riontly iridescent 
tarnish ; fracture conchoidaL Tins intoresting and rare 
occiiiTtnicc of a mineral coal in an oreJodo is also recorded 
from oredodes of ' several mining districts in Germany 
(Ulrich)* 

In ill© workings of various quartz reefs in the Beacons- 
field goldfield a hydrocarbonaceous substance occurs which 
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has been identified as anthracite by Mr. F. Danvers Power, 
F.G.S., and as a variety of lignite by Mr. A. Mtnitgomci'y, 
M.A., Government Geologist, and Mr. W. P. Ward, 
A.R.S.M., Government Analyst (“ Notes on a (farhiniaerous 
Deposit in Silurian Strata at ikNaeoiisfield, Tasmania/' Pm. 
Aiistraiasiaii Association for the Advaiu'enumt of Seienre, 
1892). The material is from a dark lu'ovvn to an ent irely 
pitch-black colour, extremely ptdverulent', shining, and 
has occurred at times iti rather large ciuaniity. 

Messrs. M'ontgomory and Ward state (/m\ r/A):- “Two 
main lines of quartz reef traverse i.ho (kibbage Tree I fill, 
one worked by the Amalgamated West ’'rasinania, Mooii' 
light, Olive Branch, and Little Wonder, in all of wlueh 
mines the substance has been obtained, ft occurs in the 
Tasmania in hard beds and patches of a coarse quartz grit 
in the principal workings of the mine; in the Moonlight, 
at a depth of over 422 feet from the surface. It, is a.Iso 
found in the cracks and joints of the gritty masses to quite 
90 feet below the present sea-level.’' Messrs. Monlgommy* 
and Ward consider that the substama^ is not older tlian 
the Tertiary epoch, but it may lie of much greaicT 
geological age. 

" The average composition was foutid by analysis to be as 
follows : — 


87. 


Cobalt I TE 


Carbon s=r 

Per 

tiR'ill 

flydrogen = 

S-OM 

Oxygon «nd nitrogen 
(by (lifliireiice) = 

21-1)0 

Sulphur £= 


A.sll 

P>'00 

Moisture, lost at 
lOO"^ c. 

22*10 

( Ai'Hcriitie of (I oh (t If 

100*00” 

aufi Iroff). 


This mineral occurred in small patches, wiGi pyritijs, 
galena, and grey copper ore, ai ih.e old fhmguin *Hilvcr 
Mine, Penguin Eivor (James Hmiih). It. has also iHunirred, 
but in very small quant, ifcy, embedded In wdiist near Lake 
Dora, 


88 , CoPALiTB (Fossil Eemi). 

A brownish-yellow, hydro-carbonaceous subst.ance with 
a semi-pearly sheen. It is very brittle, soft, and of uiievcm 
fracture. When heated it molts to a dark» brown varnish- 
like mass, burning with a yellow flame, during which it 
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givas off much smoko, at the same time emitting a strong, 
rCvHinons, aromatic odour. A sample was saibmittcd i'o Pro- 
fessor Ivra.use, late of tike Ballarat School of Mines, who 
st.atcul idiat. it (H)Ixios near a. fossil resin known as middlo- 
i()nii(\ a,n<l that a similar substance iias occurred in coal 
in Victoria, It is found in lumps wliich vary in size from 
oxtreirndy small to, in rare instances, masses weighing a 
few pounds. It occurs impregnatiug beds of lignite at 
Mac(|ua.rie Harbour. 

A lino k'U'ge ma,s« of a similar substance was obtained 
from alluvial tin workings at Cape Barren Island. It has 
also o(;curred with lignite and .slate (containing leaf impres- 
sions) at the old Don Tin Mine at Mt. Bischoff, and alsOy 
with lignite, near Evandalc Junction. 

Si). (k)piAiMTH ( YvHow of Iron). 

This sulpliaiiO occurs in limited quantity, as a result of 
the alioraiion of molantorite, in the old levels at the Mt. 
BisciiotT and other mines. It is commonly found as an 
iiu^ruHtation in mclantoriie, being a transmutation of that 
mineral by loss of water. Cabinet specimens of pyrites 
often <locompose to this and other sulphates. In the 
vicinity of Barn Bluif much of the schist rock of the 
locality is more or less impregnaiod witli decomposable 
pyrit<^s winch soon alters to the sulphate. 

90. Com>Ki{., Native. 

The native metal is cubic and holosymmetric. The 
crystals are tumimonly much elongated, and oeexxr in more 
or less c.rystallised grou])s. It is plentiful at several 
localities oVi Die West Coast. At Mt. Lyell and vicinity 
it luis been found in considerable abundance, individual 
spocimouH often weighing several pounds, and in extreme 
insi.ances reaching io as much as from 70 to 80 lbs. At 
tlm Lycll Blocks Mine it- has been mined on the large scale. 
At this mine it occurs embedded in a fossiliferous lithm 
margin clay of various tintH, It is occavsionally auriferous 
at tliis locality. At' Mt. BischofT a highly-polished native 
copfier foil of extreme lenuily has been obi;ajnod coating 
the cloava.gi 5 faces of the killas or md'.amorphic slate, near 
it.H junction with the porphyry dykis. At the Mhni^gu 
amf Thick Rivers t'kis nuJail occurs asarmill lumps and filmy 
scak^H, irregularly dispersed throughout a dark-coloured 
igneous rock (diabase?); also at Birclfs Inlet, on Mac- 
ffuarie llirrliour, under the same conditions. It oemn 
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in a vein of garnet at t lie 11 aj n r>s i i i re ; with 
barite at the AVilinot, River; as a llaky enating 
on limoiiiie at Nolan’s Creek, neni* the Ihhenan ; 
in chlorite, with blende and galena, at Lanr(‘! Crei'k, which 
is a tributary of tlio Blyih River. At, tlu^ Dun van llang(% 
near Circular (ieafl, snuill c|uaiitities ha,ve Ikmus (ihlained. 
At the Rio Tiut,o Mine, Savage Riv(U‘, it rH’curs with ina,!; 
netite and actinolito, miudi of the nitdal at tliis Inrality 
being in the form of felted masses that ar<j c<nn|Htacd of 
capillary filaments. At the Argent. River, ncai’ th(‘ fCnii 
son Bell Tin Mine, native coppcn* occurs emnonting together 
granular quartz and other ro(‘k fragment, s, thi* |)a,teiies of 
rock being at times almost encased with tln^ nuhal. It. 
also occurs at numerous other loiaalith's in s'uall ijuautity, 
but not, so far as known, of any special im|M»rlancc. 

9,1. CouUNDUM (Oridv of xilftnuniviN }. 

A well-known mineral occurring in many variin! colours, 
several of which have t:ocoivod well known appelhiitions, 
such as ruby, sapphire, corundum, and emery. It answers 
to the formula Ai2 O.^ and crystallises in t he rliomlxr 
hedral system. Its oominon mode of occurrotua'? as crystals 
is in six-sided prisms, which very rarely exhibii. any 
tendency to flat triodral tonninations. ,ii is inor<»^ com- 
monly granular or in the amorphous condition, or again as 
small rolled fragments. It may be 0|,)at|ue to translucent, 
and is sometimes almost colourless; but it usnaliy slmw.s 
some tint of grey, brown, or greenish, with an (KvasionaJ 
chatoyant lustre. The term corundum is by c‘onunou use 
confined to the dull-coloured opaque variety, and enu'rv te 
the granular dark-coloured form that is usvlally i?dernu'x<M! 
with magnetite. The ordinary dull-brown cobrnred form 
of this mineral is often mot with in the stanniferous drifts 
of the north-east mining distrust. It gradually merges in 
tint and translucency to the clear blue Hap|>lure, although 
clear gemstones of the highly valuable Dricnta .1 standard 
are of exceptional occurrence. NeverihehjHs tine (’olountd 
stones have been and are still found, iluit arc almost, if 
not quite, equal to the average from the ¥mL ITe c«>h,mr 
of the gem as occurring in this island varies iliroiigli aft 
shades of blue, green, and purple, atul ll,i,ey am not rarely 
parti-coloured— at times showing tints of hltm and yellow 
in the same stone. The valued asteriated variety \n not 
uncommon, A somewhat fine example of the parti ■'colourcrt 
sapphire was obtained in the Weld River, weiglu,iig 264 
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carats, and stones, often of remarkably good colour, are 
not rare weighing from 4 to 12 carats. Many of the stones 
have been cut and mounted, but the trade in them is 
extremely limited. The sapphire has not been detected 
although the granite of the mining districts may 
fairly bc3 considered its matrix. 

The amethyst and ruby of the Oriental or corundum 
variety are not known to occur, but the Oriental topaz, 
has been obtained at Main Creek and the Weld River. 
Prominent localities arc Mt. Cameron; Thomas' Plain;, 
Weld River ; M.ain Creek ; Branxholrn ; and Moorina; all 
on the north-oast alluvial tin-mining fields. At the Blyth 
River, corundum occurs in the opaque form from almost 
colourless to dirfcy-blue and grey. At Boat Harbour, near 
Table Cape, clear blue, i^olled fragments occur intermixed 
with zircon and quartz. Near Bell Mount in the Middle- 
sex district a few small fragments of opaque corundum 
have been obtained, and the same remark applies to several 
other localities. 

9*2. CosHYUiTB (Titanosiliratf’ of Soditim, Iron, and 
Aluminium J, 

This is a triclinic amphibole, of somewhat rare occur- 
rence. It is found as irregular microscopic shreds, with 
prismatic and hexagonal sections, of a dark red-brown 
colour, as an accessory in the garnetiferous-mica-solvsber- 
gite of the peculiar alkaline rock plexus of Port Cygnet. 

93. CovEin.iTB (Sulp/iidv of 

The cupric sulphide (Cu 8) is usually found as a blue 
incrust.ation on other copper-bearing sulphides. It is a 
secondary mineral, principally derived from the alteration 
of chak’opyriio and borTiifce. It is commonly known as 
indigo copper ore, since it resembles indigo in general 
colouration. It has been found at the Cascade and at 
Bl'tuj Tier, in association with cassitorite, in the porphyry 
and granite rocks. At Murray^® Mine, near Mt. Balfour, 
it is a wtihrecognisod im.richment of the prevailing yellow 
copper ore. At the lleazlewood it has occurred in limited 
(|uanUty, and is known in several other localities. 

Respect irtg the mineral mixture of covellito, tonorite,. 
Ac., that occurs at the North Lyell Mine, Mr. R, 8ticht 
writ.es. “ It is of spedal interest, because it occurs at the 
500-feet, level of iho North Lyell Mine. In that min-e 
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nearly all the ore is of a sulphide that, tins k a 

somewhat unique occurrence in the mine. 

The analysis is as follows : - 

(Mr ri'rU. 


Silica — “ 

Inui 

Sulphur 

(J(>}ip(U' HI *5 

Not (lct<»riu’uuMh hut 
j>rol)al)Iy oxyp'U Cr I 


100‘0 


Assuming that the foreign mat.ler merely consists of (|uart7. 
and iron pyrites, which is correct, as far an can whj wit h 
the naked eye, the sjiecirncn shows the hd lowing ounposi™ 
tion as a whole : — 

Per mn. 


(Quartz 2 

Iron pyrites ( hV S^) -rr,. M*5P 
Covcilite ((hi S) =2 10* 7H 
Teuoritc (Cu O) sr, 25*50 


I (HP 02 


Taking into account only the mineral portion, tlie mixiurtf^ 
would seem to consist of — 

Per reui. 

Iron pyrites (Fc Sj,) trrr 25‘OtI 
Oovellire ((,h.i S) .s=s 50*00 
Tcnorit<‘ ((’u ()) = 45*00 

100*00 


The point of interest is that thoso doconrpnse<I ami oxidiHecI 
products occur at such a low level in a sulphide mine. Of 
course the occurance is very resi..rided. At the stirfat'e of 
the North Lyoll ore-bodies there is very little similar 
material presemt, if any, 

H4. C'ROcoisrra ((Jhfornatr o/ Lmd), 

No mineral discovery per has act’ornplishcd m much 
in.' advertising this SSiatc amongst mineral(»gi»i» ami t!n>se 
interested in, geological science as crocokite* It. k at mtm 
one of the most beautiful in (.jolourathm as well as most 
perfect in crystallographic growth that the world has pro- 
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cluced, far surpassing that from the original classic locality 
in Siberia. As has been well remarked, “ With their 
superb colour, high lustre, and remarkably perfect crystal- 
lisation, l.liey are t-he most beautiful natural objects, 
scaretdy surpassed by crystals of any other known mineral/' 
The first discovery of the mineral was mad© about the 
year 1895 by Messrs. Smitli and Bell at the Heazlewood 
Isilverdead Mine. It tliero occurs in bright, shining, hya- 
ciuiih-red crystals, small as w© now know them from other 
|)o}'tions of lilie island, arranged in acicular bunches, pene- 
trating and attached to a very friable clayey gossan, inter- 
mixed with a little cernssitc, and more rarely pyromorpliite. 
They then occurred at the Whyte River Mine more plenti- 
fully, and often intermixed with the soft conntry-rock on 
both walls of the lode as well as in its capping. The 
crystals often coated the fractures and cleavages. Patches 
of till© doubly-terminated monoclinic crystals of small size, 
but perfect form, have been repeatedly obtained. Some of 
th<^ specinums were of an unusually pale colour, and per- 
ceptibly faded \ipon exposure, a charact/eristic not notice- 
able in the Dundas ocounxmee. At the M'agnet Mine this 
mineral is plentiful in the oxidised lode capping, sometimes 
in tlu‘ form of entangled masses of fine prisms, 2 to 3 inches 
in length, and h^ss frequently in loose, perfectly terminated 
crystals of small size. In vughs, coated occasionally with 
black manganese oxide, the crocoisite crystals were inti 
mately associated with yellow cerussite and other salts of 
lead. At the Adelaide Min© at Dundas an enormous 
quantity was passed tlirough and partially mined. It was 
of good <‘olour, and freely attached to and intex'mixed with 
cerussite of a pale-yellow coloxir and local habit. Psilonie- 
lanc and massicot were often companions, which tended 
t,o add variation to the beauty of the specimens. At time.s 
pat.ches of the rare ancl local dnnclasite were peppered 
over witii txxquisit,oly beautiful little crystals of the chro- 
malic. Tim most important find of all, both as regards 
quantitiy and quality, occixrrcd at the Dimdas Extended 
and t.h© West, Comet Mines. Here it was obtained in the 
grmimi profusion, many of the enormous crystals reaching 
the unparalleled length of 10 to 12 centimeters, with per- 
fect* icvrmiimtions. Theae naturally causocl a mild sensation 
when availal'de to mineralogists in all parts of the world. 
They wm extremely brilliant, of an intense scarlet colour, 
aiKl translficent to almost transparent. The varied crystal 
forms Imvo hmn studied and described by Palache, Van 
Name, Anderson, and others* The crystals have been 
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known to have various types of terminations from o sin^ie 
face (clinadonie 5) to as many as six or Ki'voti tromunal 
planes. The lode out,rro]> of the (hmiraj Ihinilas Mino wa. 
of considerable lieiglit abovt" the ua1ui;d surfo<’e, and 
through its ferruginous mass }arg<i isolated ervsials nf 
crocoisite were found. Tlicy were often inliinalely ndxt'd 
with masses of clialcopha.nit.t^ ;uid inanganis'-e oxi<lo;.. Idua 
wonderful tiud is now practically iaxhaustial, and it wnnhi 
need much exploratory work, to attempl to disvanan,- arnttloa- 
patch. Tile spodivs has only himn reported tn oemr,, and 
then in oxtremeiy limited cjuaniity, at the dohmel North 
and Silver Queen Minos on ilu‘ Ziudian Field. At 
mines it was obtained as sina'll crystals in gu.ssan. A small 
quantity is said to have bemi deioetvd at Brr.keti IlilU 
New South Wales, and it is known to ucrur in assmaatinn 
with free gold in Western Australia, 


The origin of the chromic acid of the t'rocoisiie has 
hith6,rto been somowiiat of a mystery. Imt if may be 
explained by the presimcc in the undolomitised wele-lorite, 
in which the M.aguet lode occurs, of numerous irregularly 
dispersed well-formed crystals of picotitc (chrome spinef) 
of an intense black colour and high lustre, whicli on dccom« 
position have doubtless aiforded the chromic acid I'ssmdial 
for the secretion of the cliromate, Tlic I\Iagnct. siivcrdoafi 
bearing fissure lode occurs in a dyko* of more or loss, but 
generally completely dolomitisod wcbstorit.i,^ rock, which 
traverses slates of Cambro-Ordoviciaa age. Tim lodi^ filling 
essentially consists of dolomite, siderito, ankcrit.o, and 
rhodocrosite, usually arranged in remarkalily regular vcr^.^ 
tical laminations with a central crustilication, and in fn,u‘t 
IS not rarely coloured by green diromic acid. Tlu‘ (lolo- 
mitisation of the websterite would appear tm have had 
the effect of decomposing the picoiite, as no iTaco of thia 
mineral is observable whore the alteration in well advanriHl 
but the whole is distinctly stained in uumcnnis rdacca 
throughout the miii^ a more or less iiiicriso green colour 
by O U3. I, he ,Hea2:lowood occurrence of croimi.sii.f^ in ilka* 
wise III a lode, occurring intimately aHHoclatcil witji ioahoi 
chrome-stained dolomito. The at ),his l.-adil. 

occurs plentifully distributed in tin. adja<-on(. Hisrpetitiu,**: 
so much so that it may bo collected in ctmauturahU. tnian- 
tity in the detrital material in the s*trcams. 


At Bundas,th© metalliferous lodes from wliicl:i the 

mineral has been collected in such remarkable profu.sirm 
and unusual development are closely connected with an 
intensely green serpentine rock, in which tlio cbromo-lKiar- 
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iiig mineral is known to occur. At i.lm Adelaide Mine 
grcHurst-ained dolcnniio also occurs in connection with the 
lode, and has bceii plentifully produced in the ordinary 
mining' ofxa'at ions. 1.1 nia.y be nunilioned that cliroinile 
(Ft'- h| ) oe.curs in mod('ra,te cjuantily throu,i,dioiit the 

serpentint' aii'ea. of the l!eazlowcM)d distrixii, but is riot 
known in i lu^ vitnnily of tlu" Magnet. 

'the small doubly tenninai.ed crystals of crocoi.nte from 
t!i(‘ Magntd lot'aiily luivt^ botm Ktu(li(‘(l aaul d<‘st‘ribed by 
Dr. (I Amlrrson, M.A., ,H.Sc. (“Records of the Ans^raliaii 
Must'um/’ VoL VL, Part d). .’Ho stales : The matrix 

is a rai lnn* friaitle linionite, in which the crocoisito is partly 
emb(‘ddt‘d. Ihie la.rgosir specirtien carries numerous crystals 
about, 2 mm. in length; in the other cases, where hi situ, 
ihc' crystials arc quit,c minute. . . . Qualitative analy- 

sis prov(‘K tlnur composition to bo chromate of lead, and, 
lik(^ the. larger crystals, i.hey agree morphologically wHh 
cro<a)isiix\ Ihu'. liabit is remarkably constant throughout,, 
the (crystals luring prismatic by extension along the zone 
axis //A This zoiug being the o,uly well-clevoloped one, 
wum made ec|naXorial, and a stereogram constructed from 
the <‘o-o3'dii!at(! anglas obtained. From this the forms were 
irltrn tilled l>y me'ans of Penficld’s protractors, and the 
ideniifkuition was (a)nrirniod by calculation of the normal 
angles, All the faeos are small, with Die exception of t 
(111) wliich gives an excellent image and a pexmliar 
roumhul face, whi<di could not he determined, but is pos- 
silily (301) ; the pimicoid b (010) is very small when 
present.” Thi^- Dundas crystals have been fully studied 
and described by Cl Palache American Journal of 
Fcienc'e,” 189(5, page 389), who states respecting the crystals 
from th(' Adelaide Mine, , Dundas; ” The specimens were 
implante<l on lirnonite, and consisted of inmierous crysUls 
clustered upon of lamellar gangue. The crystals are 
of a liglit hyacinth-rod colour, quite translucent, and with 
adamantine* lustre. They vary in size from minutest 
needles to prisms of 2 cm. and^ 3 mm, diameter. The 
iirtbil, is prismatic and the crystals are never doubly ter- 
minatfOd, being attached at one end to the limouite. The 
larger crystals are often cavernous, giving rise to hollow 
prismatic forms. As is xisually tlie case with cro<;oisiie, 
the cryst-al planes are even and brilliant, giving good 
reflations on the goniometer. The faces of the prism zone 
are, however, strongly striated, parallel to the prism edgea, 
and this renders the identification of some forms donbt- 
fuL Four crystals were subjected to measurement, and 
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show-ed the follriwing forms* iimst ot whirh 

■on eacli crystal. Tlie lotfors used aro thoso ui Oana : 


f ^ 

d ( 210 ) / 

(lO'O'O) i 
( 5 : 10 ) V 

b (010) / 


K { 101 ) 1 ■ I 

d (Oil ) 1 ^ ^ 

OH:*} ) t 

ff (02!)'i f 

V (111) / 

?M u I I / 


fit< 


The following table shows some tlu! m^seuinotMoH s 
a.nd the angles calculated fnnn Ihtuber's clenHOits: 

CuOMiIaOul 

m A 110 A ,110 8(> '10' 80^^ M M 85 50 80 III ' 


5 A 5' oiiaOU 83 :ih 1 

w A 012 a 012 48 12 I 

,*/ A:(/' 021 a 021 12140 1 

'k ^v 101 A Til 35 41 1 

T ^b 5-3-0 a 010 59 55 1 

6’ A b IO'3-O A 010 74 13 3 73 7'^ IfH 


The two prisms (10.3.0 and 5.3.0) were r<'|ireseiited by 
exceedingly indistinct faces, x*eilwtkms from wliieh were 
■only dimly visible with the S (xuilar of the Fuess instru* 
ment. The lirst fcnmi S (10.3.03) is tmrccordc‘d ; iln* 
second, T (5.3.0), is enumcra.ted artiong <lonhiful fmans 
by Dauber. The remaining forms are in about an aver- 
age development; but their propoidions vary witlely in 
various crystals with either (111) r (111), or for ins rd’ 
the clinodome zone predominating. This cmnhinat.ion of 
forms is exceedingly like that shown by Dauber (Biudehie 
Akad. Wiem, XIIL, lig. 93, PL 11, 18(10) on erys(a) of 
crocoisite from Bex'ezov in the Ural, whicli is sonxnvhat 
surprising considering the widely different i>ari(gene,His of 
the mineral in the two localities. 


ilf). CuBA-NtTE (Sulpkkk of Copper mid Imth 

Much of 'the cupriferous pyrlt(js o’ceurring at many 
localities in the western mining fields in reality ladoiigH to 
this species. It is cubic in crystallisation, altlmugh c^'Uio 
monly occurring massive and disTOiinat.ccL It is much 
lower in copper and higher in iron cmd.oid,» than cliaL 
copyrite, the empirical analysis giviui by 'Daiia being H 
35'4, Cu 23*3^ Fe 41*3 100. CJorru'uon at the Mf. 

Read mines; Mt, Balfour; and Mt. LyclL 
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'96, CupiuTE ( Rf'd O.riji' of Copper), 

III the vicinity uf M,i. f-<yeli iliiH mineral occurs in some 
a!)iiiidance in fmely-fornnal isomeiric crystals, which, both 
as regards size and colouration, art" of the prevailing octa- 
liedron lia,bit and its modi tii'.aXions. Tluy are often 
attached to or jiaailaJly enibtMldiHl in blocks of nodular 
liinonit.e, and occa,siona.lly tlie (^avilic's in the nodules are 
Ht(‘ra,lly coatictl with lht‘ bright, sparkling mineral, which 
from its ruby colour contrast.s wdl with tlui brown iron 
oxides. T\u^ h'U.ter is oft.en st.ained a, sliining bhude with 
niauganiisi' oxi(h‘ and stilphmjsidiu'ite. Recently obtained 
in considerable (juantity, iniituuuixcd with iron oxide (tile 
ore), at, the Ea, stern P,A. Miiui, Scamaiuler River; also lo 
limited t[ua,u1iiy at, (JuHin-Da-vis Mine, Dundas. 

97, (Iyanf'I’e (SIfieote of At uininhem ). 

A paied)iuc mineral, crystallising in tlic triclinic system, 
and u.sually occurring as long, bladed, four-sided prisms, 
wliicli are irregularly terrninat^xl, and embedded in inica- 
sidiists, ft has betm detected at Clayton’s Rivulet, River 
Forth. 

9(S. Cyanohite (t^utphaf v of Copper). 

Originates from t,he decomposition of cupriferous sul- 
phides ; gmierally occurs stalactitic or as an amorphous 
ot1iortvs<!euco in old mine workings. Colour: Various 
shades of l)lue to liluish-grecn. Bh^om adit, North 
Valley, Mt. Bischol! ; Gad’s Hill Range, Upper Mersey 
River, after a l)ra,ss-yellow' variety of chalcopyrite, often 
intinnnixed with !)lobs of galena and blende; Rio Tinto, 
Havage Rivc^r, and the oUl drives at the abandoned Aus- 
irala.sifui *Slati" Quarry, Back Creek, at wliicli place it is 
commonly intermixt"d with t,he black oxide of copper; in 
ike No, 4 level at M,t, Lyell, as an incrustation derived 
from the leaching of cupriferous pyrites in the country' 
rock. 

iHb Damooiute ( if pdrated fiiih'ftfe of AfmtiiitiNm and 
f^otamam ). 

A rock -forming mitmnd of common occurrence; it is an 
niuscoviUnpoi.asli mica ■■which forms one member 
of a group of alteration products often termed hydro- 
micas. It, has a p<mrly lustra,’' and unetiumm feel, after the 
manner of ordinary tlakv It passes from the distinctly 
(iluYnis variety known as soridte to that of a compact 
iiataire which is termed pinite. It may not only be derived 
in some of its forms from the alteration of muscovite, 
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but is not rarely also produced by the alt-eraiioii oi oIIrt 
minerals. Occurs in the Mt. Lyoli scliisi.s. (J. W . Oreg* 
ory, “The Mount Lyell Mining Field," Aus. In. Mining 
Eng., Mx}lbournig 1905.) 

100. Danbuiute f'*SV/vVY//c of iUdvrum (uu! Hfo'oo). 

This uncommon mineral crystallises in t»hc nrthorhoiuhic 
system, and is always pale in colour, ol koukj sliaxlo (>f 
yellow to almost colourless. It oc^curs .sparingly with I ho 
next species in the limuritc of the Coh'brook, Dundas. 

101 . Datolite (Bade Orf Itodlieafv of Boron ((tnl Catnuin). 

This species crystallises in the monoelinic system. 
Occurs in glassy crystals and crystalline aggn^gatc's ; lias a 
vitreous lustre, and is always oi: pale colour, usually a 
shade of the palo.st green. It is of secondary origin, pnsNibiy 
formed after axinite and calcite, with which ii* is closely 
associated at its only locality in, this island, viz., tlie (/ohv 
brook Mine, Nortln.East Dundas. 

Writing of this Dr. C. Anderson states (“ Ile<,:ords of tlie 
Australian Museum/^ VoL VI., Part 3); “The mineral 
was first obtained in sinking a shallow slmft in tln^ weslcrn 
portion of the limuritc outcrop. It is foninl assmlaled 
with axinite, calcite, and other minerals as aJrca^dy 
described under axinite, and .sometimes occur.s in large 
brilliant crystals. It is colourless, greenish, or ycllowiKlu 
Crystallography.— The crystals have mutually iiderfered 
during growth, but one small projecting cryst-al wa.s found 
and measured. . . . The habit of the figured crystal 

seems characteristic so far as can be judged by inH|»edion 
of others ; it is pidsmatic by extension parallel to the a 
axis, and measures about 6 mm. in length, It is fairly rich 
in forms, but, as is usual with datolite, many of the faces 
are wavy, and give but poor rcllcctions. Tlie three farm 
h (212), 7r (231), and .r (102) are dull, and were measured 
in the position of maximum illumi nation 
^ The result of Dr, Anderson’s analysis was as follows, 
viz. ; 



Por (unit 

II , 0 

— 6-4H 

Bi 0, 


A1,0, ) 
Ffl, O. < 


Ott 0 

«= 35*21 

U, 0. 

20 ‘4H 


99*40 
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102* Dhwfyijtk (Jlydrnus Basic Silicate of M agnesitcm). 

This is a, II amorphous, greasy, smooth, and trail siiicent 
8iil)stan(H\ whii'-h in (‘nlour afTeets the paler shades of yel- 
low, brown, aoid bluish. It, is brittle and eoinmonly much 
red, and at tini<‘.s it appears as if in layers. It con- 
tains more wa,(e!* than serpmitims of whiidi it, a.ppears to f)0 
iui a,!i ('rid lot! product.. It o('curs in rat.her narrow seams, 
ai times reanhiug t.o as much as a fisot in width, traversing 
aaid ciostdy f'onnected with stu’pentine. 

Loca,iity; Harmon's K.ivulct, nea.r Iharson’s Hood 
Mountain, It also occurs in the. vicinity of Norilh Mt. 

1 i eciiiskirk. 

It >3. DiALLAnn f Silicate of (laldam and Magnesinm ). 

A rock - form iiig pyiaoxene, which occurs in various shades 
of green, grey, anti l>rown. [is lustre is vitreous and occa- 
sionally rather pearly. It forms extensive ultra-basic 
maHHc-s on tiic w-esi side of the Heaziewood River, and in 
the viednity of the Hampshire Hills; also as a constituent 
of tlm gabhroid nxiks at Ihe Wliytb River, Mi. Agnew, and 
at.« Dundas. 

Ib'1. HtAnofaTK (darhonate of Manganese}^ (See Rhodo- 

eUHOSlTK.) 

Itl5. DiAMimo ( I* arc darhon). 

It is In^ond doubt that several veritable diamonds have 
been dLse.overed in this island at a locality on a small tribu- 
tary of Hie Iheman I'Hver, and at Harvey’s Creek, which 
faiis into tihe Savage River and also flows into the Pieman. 
TiH 7 were ohi.aiiietl in alluvial drift with a little gold. All 
the s]nM5iincmH ohiained showed good crystallisation, of the 
|>r<5vakmt. octaliedral form, with the characteristic rounded 
facet.s. They pn^He.nt.ed a remarkable uniformity as to ske, 
nearly all fwing about J^-carati in weight, although one 
reachofi I'Carnt.^ and all have one exact tinge of yellow, 
alihougl/ om^ ur two hail a tendency to bo paler at the 
uf tlu^ crystals. Tln^y wc^ro obtained in shallow 
alluvial and f'|uarU grit au<l «,day, and did not show any 
app»*oifiable amount of atiriii,fm. The total number found 
whicli can la? satisfactorily auH)eidical;c3d docs not exceed 
iixi.ecn, or at the outshle eightooti. Altogether not less 
than seven have paaned tlirmigh the writerks hands. When 
aevcral wiirc tested hy being placed within the influence of 
a tube containing radium bromide of 1,000,000 strength, 
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all exhibited the strong glow of iii(“aiH{oscen<*(' whi(‘h is 
peculiar to the substance under radium enianalions. Ira- 
ditioii has it that many yeai'S ago a parc't^I id gem sand 
from the Hollyer River was sent to Kjigland by the Van 
Diemen’s F/and Company for expert exandnaiion, and iii it 
was found a single minute vSpecimen of tbc diamond ; Imt 
tliis has not lieon aidR(Miti<%atcd. It ma.v h(' rrumtioiHHi 
that a presumably careful examination of ffarvt^yV (treelu 
from which two or three of t-he small specimens were 
obtained, failed to reveal any of a larger 

106. Diaspore (/lydrafe of A himinium i 

This mineral crystallises in the orthorhomhi(* sysbin, 
but is usually in the amorphous state. A substarn'c having 
the general physical characteristics of this HjjecicH was 
obtained by Mr. A. Montgomery, late Government, Geolo- 
gist, at the tip-head of that portion of the BiscliotT Tin 
Mine known as the Stanhope. 

107 , Diopside (Metmillaite. of Calcium^ Iron, and Mag 

nemmi). 

This is an almost white, to various shades of green, 
variety of augite. It is at times (juite transiueenl. It 
occurs both massive and crystallised at the mine known an 
the Tenth Legion, Comstock district. 

Analysis : — 




Per vmiL 

Si 

0, 

= 52*1 

A), 

0, 

.3'0 

Mg 

0 

== Ifj'O 


0 

= 27*7 


0 

= adJ 



100*1 


Specific gravity, 3'23 ; hardness, about (b (Cb Waller; 
'‘Report on the Iron and Zinedead Drc-<h^poHiin of the 
Comstock District/' Feb. 1, Mitum Depart iiU 3 nt..] 

108. D 0 X. 0 MXTB ((UiThonate of Magnrmum and (Udrhmi)* 

The pxxre crystallised form is of ex<u‘ptional rarity, but 
the ordinary massive kind is of common occurrencci, and is 
sometimes met with in considerable quantity* Tlie gangiio 
of the silver-lead lodes of the .FI eaixlewood and Duiidai dm* 



HV W, F. PKTTKJU), C.M.Z.S. 


65 


tricts is (sfteii composed of an irregular mixture of brown- 
spar, siderite, and caUdi-e, with a limited quantity of 
quartz, most o( whi<‘h is more or loss stained with the 
oxides of <'lironuuin and nicked. At Diindas a bhie-colonrecl 
va,ricdy has hetm f>hi.aJno<l associated wilh galena. The 
massive form oeimrs a,t Mt. (Haudo, near Mt. Polion, 
I ! eazh'woiid , and Dundas. 

A sonnnvhati nn usual (Kxmrrence, in t)he form of small 
;Uda.(’he(l, dotihly- curved, or saddle“sha])ed crystals, which 
ar(‘ opa-qu(‘ and whiit^ (Magnet Silver Mine, Magnet). 
Analysis (d* tlu‘ pure white form from the Magnet Mine 
(R (). llill):^'-^ 

('a O :]l*72 per nnit. 

MgO If) '60 „ 

15* a ‘02 ,, 

y.t I'Ho „ 

101*42 


= da do., 56*64 per cent. 

— Mg do, 52*76 „ 

= Fe Coy 8*26 „ 

=r Mn Co., 3*76 „ 


169 . DnFHKNlTK f Phosffhafr of Pvro,rhIf of Iron), 

Orcnirs as a. thin, irregular encrustation, of an olive to 
hlax'kiHh green colour, on sideritc at the BelFs Reward 
Aline, ileazlewood. 

no. Dufuknoysitk (Suf 2 >hari\enHe of Lead), 

This mineral was ubtaiued as thick orthorhombic crys- 
tals, whiidi ar<» deeply grooved longitudinally, colour lead- 
gr(\y, highly prdished, and occur implanted on and in the 
<':avitieH of tuystalline sidcrite. Several of the beautifully 
developed i‘rystals exceeded 1 inch in length and |-inch in 
widiln 


fjoeality : Block 291, NortluBast Dundas. 


Analysis 


PW’ cent 



32*H8 


du 

■•ro 9*08 


As 

2D 60 


S!> 

r'Sr,' 8 ‘58 


15 1 

6*42 


S 

"T 2D 79 


Ag 

« 0 * 22 « 73 035. 3 d wt .1 1 gr. par ton. 

100*52 
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111. Dundasite ( llydrtifvd (Urrhano- (if Luid 
and A/fffniniifni ). 

This new mineral <H.>in[)ouml lornis an iinamHl a4 inn nn 
ferro-inatigatu so lifossa.ii. li. is coinpnstul small , spherical 
aggregatics, nsuaily ('losely inaiiod ingot Inn’. Ihnhn’ t hf‘ 
lens these hnnehes show an extremely tine radiating stime 
t\ire. The colour intiormilly is silky milk white, wills a, 
velvety outer crust’ ot a rlusty yellow hr«Hvn. I he aurliu'e 
often has iiumorons adluireiit crystals of <‘rncoisit.<\ wiiich 
not rarely ponctratiC the mass, '‘riiose crystals arc a! way?* 
niiimto, but reinarkaldc for their extremely Ihu' d<n*elop 
meat and acute angles. Its geiuTal habit of oetmrroma* i.s 
in somewhat small, rounded aggregates, which show wln'te 
radiating tufts oti separation. It is- easily di.sintegrat«‘<l into 
fine silky fibres after the manner of ciirysui ilc. in many 
instances the individual tuft has as a nucleus a minute 
crystal of the bright hyacinth-red colourt^d crocoisite, which 
is again sometimes implanted on its surface. li often 
occurs coating the interior of vuglis in the Inirder gossan. 
It is sometimes coated wit-h a tiright green film of exircino 
tenuity ; this is probably a substance allitnl it) pyromor- 
phite. Again it is more rarely stained on the exterior 
with a salt of copper to a pale bluish-gremp and still more 
rarely discoloured by brown hydrated iron oxide. 

The qualitative reactions of this new .substance are as inh 
lows:— In the matrass it becomes yellow and yields wnber. 
It is infusible before the blowpipe, but on coal, with fluxes, 
yields a considerable <|uantity of metallic lead, and coats 
the surface with the characteristic yollow Hublimatc. When 
moistened witli sulphuric acid it gives distiiu.d reaction for 
phosphoric acid. In nitric acid it dissoIvcH with strong 
efiorvesccnce : the residuum from the solution strongly 
deflagrates and gives phosphoric roactiom Tiu> p<?wd(Tcd 
material, when moistened with cobalt Jiitratn, ch^arlv shows 
the beautiful blue colouration of alumina. Wilh liihcwater 
gives the turbidity of carbonic acid, narflimss 

Locality; Adelaide Proprietary Mine, Dundas. 

The following is a compbio analy.sis ot this new 
species:'*— 


Ph ss 38*84 per cent r= Pb 0 
Ah ()., 

Ppr=:3*85 „ 

IL 6 ' 


Per rent. 
41 *811 

S * r>o 
+ i\mHm 


10 1 • w 


Formula for this species— 

Pb O Al, O 3 2CO, 4H, C). 
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The Fe., an<l <1.., ur a portion thereof, may be foreign 
to the su!)st,ance, as it, is next to impossible to perfectly 
separat e it-, since it almost invariably occurs as an incrxista- 
tion on the mineral from the original locality at Dimdas. 

A ira(‘e i>f F ,, O,. was also found ; this was certainly 
obtained from an extremely thin coating or skin of pyro- 
morpliit-i', wliicli is often prostmt-, and gives an external 
grcHut colon rat io!i to the surface of t he ininoral. At tlie 
Hercnles Mine, Mi. Head, a mass of snow-white cellular 
(pnvriv. has l)een obt.ained, throughout which are scattered 
crystals of <’errusilc, gihhsite, and numerous patches of 
duudasit.c, the whole foming one of the most attractive 
associations of minerals as yet obtained in this State. 

Heferred to in Dana, “ First Appendix to the Sixth 
Editirm of the System of MJncralogy,'' 

This mineral has been more recently found at the West 
Foxdale Mine, Trefriw, Carnarvonshire, Wales, by Mr. 
II. T. Collins (G. T. Prior, Mineralogical Soc-iety, 1905, and 
Nature,’' April 13, 1905). Thus we have the novelty 
of a Tie.w Tasmanian mineral being subsequently discovered 
and rcM:a)gnised in Wales, 

IF2. NnABoinTr. f of Sodiuni, Potamum, and 

Alu'miniuffi )n 

The coarse massive form of nepheline. It is compact^ 
wiili a greasy lustrtx It occurs as an essential of several of 
the alkaline rrudes of Pori Cygnet, 

113. Mmuoiotb ( (^/ilarahronildc of Rifvvr). 

Found in limited <|uautity, but at times quite pure. As 
is usually the case, wellTormod crystals are difficult to 
oliiain, but moderately good specimens are not rare. 
Ownirs intermixed with ferro-mauganese gossan and eiirthy 
hnte-matt<(‘r. The more important localities are the follow- 
ing mincHa A'Vmi'ral Dundas and West Comet atDxxndasj 
tlm Queen, Hylvcnt-cr, and Jutiction at Zeeban; thoGrodkin, 
WaHlurigion Hiiy^ and Whyte River in the Ileazlewood 
clist.ritd. : and tln^ Bmdali at Rcamajidcr River. 

Emhdtte mergcH grmltudly into (Hirargyriic, the two 
speidcm ludiig iHotmn*|)hous, Idle mixtures occur both here 
aiifl in Ansi.ralia in variwi proportions, so that the one 
spia’ics may grininally merge into the other. 'In minute 
but perfectly cubical crystals, which are occasionally octa- 
btalra. It occurs in an irregular seam of gossan at the 
Magnet Silver Mine, Magnet, 
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114. Enaiuutk ( Si(f pfutrsmide ftj Copju r ), 

It is only known in t.he massive state as orenrriiiL^ in 
this island, the orthorhomhic erysinis not- havini^^ boon 
detected. The usual colour of this miiun*al is iron 
with a distinct metallic lust.ia^ ami black streak. The frac 
turn is uneven and .somewhat brittle. It has hern obtained 
in small masses, iniermi.xed with arsenical pyrite*. and 
falderzi, at the (,luriin4)avis Mine, Nortli Kant, ihindaie 
it also occurs in limited (jnantity vvit4i otin*!' ores of ropprr 
at tile IVlt. Lyell Mine. 

115. Endlichitk ((Uiloroar^viutti’ nnd rn/nn/r/Zr o/ !,rad }. 

Pound as minute, milk-white, licxagonal crystals al, the 
ITeazlewood and Magnet Silver-lead Mines. !t is soimnvliat 
rare, 

116. Enstatitk (Silicate of apne.uum and Jron)^ 

A rhombic * pyroxene, apparently synonyimms with 
bronzite. Occurs in suberystailiue masses of considerabie 
extent in connection with serpeutino at. tiie Mimlcwaod, 
with other allied forms of almost similar chemical coiU'' 
position; abundant with its varieties, liuskLsson Elver; 
Parson’s Mood ; Magnet Range. 

117. Epibote (Silicate of Iron and (.\tlciam ), 

Crystallises in tlie monoclinic system. It is always some 
shade of yellow-green. This mineral frequently occuth in 
richly metalliferous rocks, and in a lesser degree it is widely 
diffused. It is usually of a peculiar and chara<*icrisiic 
pistachio-green colour, but it often affects a reddish-brown 
shade when occurring in serpentine. Common in green- 
stone west of the River Loven and at other |)la<*es (Ji 
Smith) ; abundant in clefts of rocks, Magnet Range ; near 
Table Cape; about the River Perth vicinity of Mi, 
Bischoff ; with quartz as veins in an igneous rock, usually 
occtirring in bunches of crystals (some of ilu.^ individual 
specimens often met with up to an inch in Umgtii), Dunyan 
Range, ^ Duck River ; ^ Woolnougli, of don-r colouration, but 
small size. At tho Whyte River it has Ihtui fmiud in llic 
clefts of lode material with hunches of calcitc and |>yrilcs; 
at Dundas it is fairly abundant ixi (juariz. Ovmm very 
well crystallised, and of good colour, on the M'dba Fl&i, 
IVorth pundas. At Oalstock, near Delnraintb it lamurH 
glaringly in quartz. In ^ tho vicinity of the Round Dili 
Silver-lead Mine, near Mt. Claude, this mineral is fairly 
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al.)iuKlaTii, rKM‘irrrint,^ in (‘oiincction with a dense white 
qua,rt. 7 . (\V. If, Twelvetrcos). It. has also been recorded 
from llie Mt, Lyell dist,rit‘t'. 

IIS. HesoMrrF. (Sufphah' of MiujtivHum }, 

Fnimd as sufecryst.allised, a,{ 4 ^n‘cgated, and delicately 
{il)roiLs masses, hut also ccnnrnonly as a more or less compact 
ifi(‘nist,a,tio!K It occurs in caverns and rock- fissures, and is 
dtunved from saliferoUvS rocks. Ahundant in iilie neighbonr- 
horxl nf t,h(‘ Dromedary iMountain; about tlic Upper Lake 
Kiv(U*; near the Western 'Pier; at Exton; Alum Oliit 
caverns, nea,r Uliudbdgli ; ,Ka.nga,roo River, near Campania, 
in a eonsiderabhi ileposii (Montgomery). 

119. Ehvtuuitf ( /I nivmitf' of (Jahalf ), 

This mimu’al may be at once known by its characteristic 
pisu’li “blossom colour. An extremely small quantity has 
Ixcm <»ldained, intermixed with earthy ferruginous gossan, 
at the Penguin Silver-lead Mine, Penguin River; and in 
small pat.(du}s of <iist,iti,ct <udo\iralion as a coating on lode 
gangue, prr>l)ably derived from the transmutation of an 
arsenide, at. the Hampshire Silver Mitio, Hampshire Hills 
(W, .R, Boll). Also o<!(Mirs coating schist, Lake Doi*a, 

P20. EiuHaniTK ( M of Soriioni, Oolcium^ Iron, 
and y/in'oounn Oxi/rh/oridf ). 

DiwiTibcd by Dr. F. P, Paul as an essential in the nepho- 
iinc cmlialito basalt of thi^ Shannon Tier. The rock is 
grcHmisb gn^y coloured, and close-grained, and is con- 
by i)r. Ibaul as a distinct typo of basic effusive, 
which is of extremely unusual occurrence, if not unique, 
li is a idiase of t.ho int, cresting rocks of the locality to 
which it. is apparently conlinod. It occurs in the conical 
otit.crop hx’ally known a.s the ‘^Beehive.'' The eudialite is 
colon rbvHS, and as accessories sodalite and apatite occur. 
The Kr O,, 9'2! of the mass, or 2 per cent, of the rock 

coiiwists of the mineral in question. It is also found as an 
octrasioual ncccHsory in t.ho inololito-nephelino-basalt of the 
same hiraliiy, hi the lastnumtioned rock an apparently 
now miniu’ai also occurs^ wliich Dr, Paul states is related 
to oUvIrii!. Ai;<,iordiiig to that potrologist the analysis 
in Imt ho rogaths (hu^ Idi O 4 as liighly probable. 

Ill thui section it is colourless to'light-grey in large irregu- 
lar indivithiak. Refraction and double refraction rather 
strong, and differ Utile from those of the ferruginous 
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olivine. Its crystallisation period was at a late stage in the 
consolidation of the rock. 

121, Eulvtinb (Silicate of Bismuth), 

A very rare mineral, occurring in minute globular 
patches, of a yellow to brown colour, with a resinous lustre 
It was identified by the late Professor Ulrich. 

Locality: Hampshire Silver Mine (W. E. Bell). 

122. Evansite (Hydrated Fhosyhate of Aluminium), 

A rare species, occurring as botryoidal incrustations 
which are often almost colourless, but sometimes milky- 
white, at ail times having an attractive pearly lustre. The 
examples were obtained in a silver-lead lode with galena 
and sphalerite. 

Analysis of this mineral from Zeehan, by Mr. H, G. 
Smith (Pro. Boy. Soc., H.S.W., 1895): — 

Per cent, 

P. O 5 = 18*11 

AI 2 O 3 = 40*19 

H 2 0 = 41*27 

99*57 


This mineral also occurs at several localities at Dundas. 

123. Excherite (Basic Calcium., Alumimum, and Iron 
Silicate ), 

This variety of epidote appears to be somewhat abundant 
on the Upper Emu Eiver, opposite the north-west shoulder 
of Valentine’s Peak. The crystals are at times quite half 
an inch in length, but are commonly broken and decom- 
posed. Flakes of molybdenite sometimes occur disseminated 
in the masses of the substances. It is associated with 
massive white wollastonite. 


124. Fahlunite ( Ilydromica), 

Several forms of the hydro-mica group occur at Mt. 
Bischoff, the Hampshire Hills, Mt. Lyell, and elsewhere. 
The identification of the species is at the best doubtful in 
atoost all the members of this very unsatisfactory group. 
Jm Bischoff samples are soft, compact, and grey in colour : 
that from the Hampshire is much darker, almost black in 
colour, with a shining surface. 
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125. Fayalite (Iron Olivine). 

This variety of the common olivine is abundant as micro- 
scopic crystals, which are of a bright-red colour by trans- 
mitted light, in the fayalite-melilite basalt which occurs 
as an extensive sheet at the Alexandria Battery, near 
Hobart. 

126. Felspar Group ( Poly silicates of Almninium, Potas- 

sium^ d'C.). 

The principal scientific interest attached to this group 
is the fact that they are the most important of all rock- 
forming minerals. The classification of the greater number 
of igneous rocks depends upon the species of felspar form- 
ing the essential constituents of the mass. The rock-form- 
ing members of the group are found for the most part only 
in microscopic crystals or portions of the same, but ortho- 
clase often occurs of considerable size individually and in 
large masses. In pegmatite dykes they assume compara- 
tively gigantic proportions. They are all brittle, have a 
conchoidal fracture, with ready cleavage in certain direc- 
tions ; hardness about 6. They decompose to kaolin. They 
may roughly be divided into two large crystallographic 
divisions, viz., the monoclinic or orthoclastic and the tri- 
clinic or plagioclastic. In composition they are silicates of 
aluminium with either potassium, sodium, or calcium, and 
rarely barium. Magnesium and iron are never present. 
They are always of pale shades of colour — from white and 
translucent to yellowish, red, or green. The specific gravity 
ranges from 2*5 to 2*9. The felspars are classified first as 
regards form and next as regards composition. The mono- 
clinic comprise orthoclase, potash felspar; soda orthoclase, 
potassium-sodium felspar, and hyalophane-barium felspar. 
The triclinic species include microcline and anorthoclase, 
potassium-soda felspars ; albite, sodium felspar ; anorthite, 
calcium felspar; celsian, barium felspar; as well as the 
intermediate sodium -calcium or calcium-sodium felspars, 
oligoclase, andesine 

The following are the more important species of the 
group as occurring in this island, viz. : — 

Orthoclase occurs in our granites, syenites, elvans, and 
quartz porphyries. The most common combinations are 
(010), (liO), (001). Carlsbad twins [twinning plane 
parallel to the orthopinacoid] (100) are frequently seen. 
The crystals are generally turbid from decomposition into 
kaolin, or muscovite. Replacement by pinite, chlorite, kc., 
has occasionally taken place. Porphyritic crystals of an 
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inch or two in length are common in the granite of the 
East and North-East Coasts. 

Sanidine. — This pellucid monoclinic felspar is found in 
the alkali syenites and elaeolite syenite porphyries of Port 
Cygnet. It frequently shows zonal structure. 

Flagioclase Felspars, albite, oligoclase, andesine^ labra- 
dorite, bytownite, anorthite^ form a continuous series, in 
which, according to Tschermak, albite and anorthite are 
opposite extremes. The intermediate felspars have been 
shown by Schuster to be isomorphous mixtures of albite 
and anorthite. 

Albite occurs as replacement of the groundmass of por- 
phyroids or keratophyres at Mt. Read ; in larger crystals 
in the actinolitised slates in the North Dundas district. 
Intergrown with orthoclase, it forms microperthite ; seen 
in granite at Anderson’s Creek and in alkali syenite at Port 
Cygnet. 

Lab rad or it e is the felspar of our basalt and dolerite 
(diabase). Labradorite-bytownite and bytownite-anorthite 
felspars characterise the gabbros at the Heazlewood, Bald 
Hill, &c. 

Oligodase, with its narrow twin lamellae, is the plagio- 
clastic felspar of our granites. Andesine occurs in essexite 
at Port Cygnet. 

Microclirbe, though chemically identical with orthoclase, 
is triclinic in crystallisation. Basal sections microscopically 
show a characteristic cross-hatched twinning, due to the 
intersection nearly at right angles of the twin lamellae of 
two types (albite and pericline). Seen in granite porphyry 
at St. Marys, and in granite elsewhere. 

Analysis of the flesh-coloured veins in the garnet rock 
which occurs so abundantly at the Shepherd and Murphy 
Mine, Bell Mount: — 


Silica 



Per cent. 
56*5 

Alumina 

=r 

17*4 

Peroxide of iron 

= 

4*7 

Lime 

= 

5*6 

Magnesia 

5=5= 

0*7 

Potash 

= 

12*0 

Soda 

= 

1*1 

Loss at red heat 

= 

2*0 


100*0 


The rock fuses before the blow-pipe, bubbling slightly, 
and forming a somewhat blebby white mass. It appears 
to consist mainly of felspar.” (P. W. Ward, Government 
Analyst.) 
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127. Franklinite (Oxides of Iron^ Manganese, and 

Zinc ). 

A mineral with metallic lustre, dark — almost black — 
colour, and characteristic reddish-brown streak. Obtained 
in amorphous and crystalline bunches intermixed with 
galena, mainly at the 200-feet level, Silver Queen Mine, 
Zeehan, 

128. Freibergite ( Arge^itiferous TetraheMrite). 

Silver ^ fahl ^ ore is usually of a much darker colour than 
the normal substance, and is, moreover, more liable to 
decomposition. At the Hercules Mine comparatively small 
pockets of this ore have been met with, which sometimes 
assayed up to nearly 3000 oz. of silver per ton, and at 
several of the Dundas fahl ore mines it has been obtained 
assaying high in silver contents, notably at the Ring Valley 
and Curtin-Davis Mines. 

129. Gahnite ( Alumina te of Zinc), 

Also known as zinc spinel. Occurs as small octahedra, 
of a pale-green colour, imbedded in a soft kaolinic matrix, 
at Mt. Bischoff. 

130. Fluorite (Fluoride of Calcium). 

This is also known under the names of fluor, fluorspar, 
and to the Cornish miners as cann.^' It crystallises in the 
isometric system, and is commonly in extremely well-defined 
cubes of perfect regularity. Fluor is so generally con- 
sidered a fairly constant associate, and to be intimately 
connected with the occurrence, of cassiterite, as a tin-carry- 
ing fluoric companion, that the comparative rarity of the 
mineral at the majority of the tin-mining districts of the 
island is very noticeable. Many of the so-called tin-bear- 
ing lodes are totally destitute of the mineral, and its pres- 
ence in a pronounced form is exceptional. It is almost 
unknown at the silver-lead mines, and is, in fact, of 
somewhat rare occurrence under any conditions. Since 
fluorine is believed to be an important factor in the forma- 
tion of tinstone as a carrier of the metal, it is remarkable 
how limited is the occurrence of this mineral throughout 
the island. It perhaps shows more diversity and variation 
in colouration than any other known mineral, varying from 
perfectly water-clear to many shades of green and purple, 
and even that of a distinct pink tint is not unknown. 
Golouriess fluor when clear and pellucid is a rarity, and is 
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of considerable intrinsic value for the manufacture of 
microscopic objectives, which when used in conjunction 
with Jena glass are known as apochroinatic. Where plenti- 
ful it is used as a fluxing agent in metallurgica] work, and 
is employed in the manufacture of a milky glass, as well as> 
in the production of hydrofluoric acid and various lluoriuo 
compounds. The phosphorescence of fluor is a well-known 
phenomenon, and this property is strongdy exemplified in 
that obtained at Hampshire, and also in that from Mt. 
Bischoff. The minerals from these localities belong to the 
variety which has been named chlorophane. Both afford a 
clear bright pale-green when their powder is strongly 
heated. Under the influences of radium fragments of 
mineral from both localities instantly glow intensely with 
a pale-green light. Well-developed crystals are not infre- 
quent at the Mt. Bischofl Tin Mine. They are up to 1 
inch in size, of light amethystine colour, and are accom- 
panied by siderite, quartz, pycnite, and (more rarely) 
apatite. The crystals are generally octahedra, modified 
by small faces of the cube. It is also obtained in similar 
crystals, but mostly of light-greenish colour, in the 
amphibolite of Mt. Ramsay, associated with scheelite and 
native bismuth. At the Mt. Black Mine, near Rosebery,, 
the fluor is abundant in a narrow lode with chalcopyrite, 
pyrite, wolframite, and tourmaline. It illustrates many 
varieties of colour, from almost white to shades of pui'ple 
and green, the purple predominating. Some remarkably 
fine specimens of this mineral have been obtained at the 
Great Republic and other mines situated at Ben Lomond. 
The crystals are individually small, but beautifully defined, 
well and clearly cut cubes. They are from almost colourless, 
to pale-purple, with the apices of the acute angles distinctly 
stained an intensely dark purple. Modifications of form 
and intergrowths are not uncommon. This is at once the 
most attractive and interesting occurrence in this island. 
At the Thomas' Blocks Silver-lead Mine on the south bank 
of the Murchison River much fluoiite occurs in the lode, 
intermixed with the prevailing quartz ganguo ; siderite is 
also present, but in a subordinate degree, which is unusual 
in the silver-lead mines as occurring in this State. The 
country-rock is slate, more or less indurated by inter- 
polated schists ; hut the lode minerals indicate that acidic 
intrusive rocks are not far distant. The fluorite is usually 
in fairly large masses and crystalline. Good crystallisa- 
tions have been observed ; in colour the common tints are 
a pale shade of bluish-green to almost colourless. It is not 
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unlikely that clear pellucid material may be found if a 
lookout is kept for such. Occurs at the Oonah Mine, Zee- 
han, with pyrites and stannite; it is always more or less 
associated with quartz. The other known occurrences of 
this mineral are purely of a minor character, and do not 
call for any special remarks. 

131. Galenite (Sulphide of Lead). 

This mineral — the most abundant ore of lead — is widely 
distributed over the northern and western portions of the 
island, occurring in all its many variations of structure, 
from the steehgrained to the coarse cubical ore, often 
exhibiting extreme variation in this respect in the same 
district, or even in the same mine. In geological occur- 
rence it also varies to a greater extent than almost any 
other mineral. Here it is common to the tin-bearing 
granites of Ben Lomond ; to the fossiliferous Silurian 
slates and sandstones of the Zeehan field ; as well as occur- 
ring in the dolomitised rocks of the Heazlewood and Mag- 
net ; and is even found to a limited extent in the aurifer- 
ous quartz reefs of the Mathinna, Lefroy, and other dis- 
tricts. From nearly all localities the lead sulphide, as 
occurring in this State, is characterised by the unusually 
high assay returns of silver that it yields. As is usually 
the case in lead-producing countries, the common ore of 
lead is the sulphide. It crystallises in the cubic system, 
but the occurrence of crystals in this island is quite 
exceptional. It admits of remarkably perfect cleavage, 
readily breaking into cubes. 

Among the minerals bearing paragenetic relationship 
occurring here are ferrous-carbonate, blende, and pyrites. 
Except in rare instances, what are known as the '' sparry 
accompaniments of the Old World lead-mining localities, 
such as fiuorite and calcite, are usually absent. Galena 
readily suffers decomposition or alteration near the 
exposed surface, due to the action of oxygen and car- 
bonic acid, owing to which anglesite, oerussite, and other 
secondary lead salts are produced by chemical reactions. 
In rare instances the gradual change from the crystalline 
sulphide into lead-carbonate and sulphate-carbonate, or, 
when antimony is present, into bindheimite, is readily 
detected, the Comet Mine at Bundas affording excellent 
illustrations of the latter alteration, where the graduation 
can be distinctly traced. At times, when such an altera- 
tion does take place, a nucleus of unaltered galena may be 
found, which is perfectly surrounded by either one or other 
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of the secondary derivatives. Galena easily tarnishes, in 
which case it sometimes shows a brilliantly iridescent sur- 
face, exhibiting beautifully striking shades of blue-green 
and red. This phenomenon is> specially noticeable in much 
of the ore obtained at the Junction and Queen Mines at 
Zeehan. Cavities occurring within the zone of oxidation 
often exhibit a marginal coating of unaltered galena, with 
beautifully developed complex crystals of ccrussite in the 
interior. 

The coarsely crystalline ore is generally considered to be 
poor in silver contents, but this is not always the case, as 
such an ore may at times contain higher values in silver 
than the steel-grained material which, among miners, is so 
universally considered such an acquisition. As a rule lead 
sulphide is richer in silver from lodes occurring in slate, 
less so when from granite, and is commonly poor in the 
desired companion when from limestone. 

Many of the silver-lead lodes occurring in the Zeehan 
mining district exhibit, especially near the walls, an 
unmistakable graphitic substance, which appears not to 
have originated from altered organic matter, but rather 
perhaps from the decomposition of metallic carbides of 
deep-seated origin under favourable conditions. At the 
Sylvester Mine, Zeehan, a large quantity of beautiful 
dark-green pyromorphite, with lesser quantity of cerussite, 
overcapped the lead ore. Native silver, often in arbores- 
cent patches, has been frequently obtained attached to the 
galena, notably at several of the Zeehan mines; and at 
the Murchison, at Farrell, and at the Godkin Mine, Whyte 
River. At the Comet Mine, Bundas, an extensive body of 
argentiferous carbonate lead-ore has been worked ; it. 
formed a capping to the primary lead ore. The feiTo- 
manganese lode-capping, or gossan, of the Adelaide and the 
West Comet Mines in the same locality have become some- 
what celebrated for the wonderfully fine masses of cro- 
coisite which they have afforded. The unusual association 
of magnetite with galena occurs at the Kynance Mine at. 
Zeehan. At the Farrell Mine, at Tullah, a remarkable 
pipe of galena has been worked, which in portion showed a 
quantity of greenish lithomarge surrounding and 
throughout which occurred a considerable number of 
finely-developed galena crystals, varying in size from 
very diminutive to about 1 inch in length. fhey 
represent mainly cubo-octahedra and perfect ocfca- 
hedra; many single with excellent terminations, while 
others are irregularly bunched together. They may be said' 
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to represent the finest discovery of its nature that has 
occurred in this island. At the White Hawk Mine, east of 
Mt. Farrell, the lead ore is associated with milk-white 
calcite, and is unusually poor in silver. At the Thomas’ 
Blocks Mine, south of Murchison River, quite an unusual 
quantity of fluorite occurs, which indicates the proximity 
of the mine to the granite of the region. The spar is 
remarkably pale in colour, in some instances almost, if 
not quite, white. The associated gangue is quartz, with 
less siderite than is usual. The characteristic gangue or 
lode-matrix of the silver-lead mines throughout the island 
is a compact form of siderite or carbonate of iron, which is 
occasionally varied by a small quantity of quartz and 
rhodocrosite. At the Magnet Silver Mine somewhat fine 
pseudomorphs of the mineral under consideration after 
sphalerite, have occasionally occurred. They are usually 
in irregular groupings, with drusy surface and glimmering 
lustre. The occurrence of galenite at this mine is 
of special interest, since it illustrates what is to 
all appearance a deep-seated lode ; as is shown by 
the laminated arrangement of the seams of ore on 
either side of a central crustification. At the Rex Hill 
Tin Mine the surface workings contained a considerable 
quantity of galena, associated with blende and chalco- 
pyrite. 

The antimonial minerals zinkenite and jamesonite are 
common associates, as is instanced by the comparative 
abundance of the former at the Magnet Mine, and the 
latter at the Madame Melba, Spray, Comet, and other 
mines. At the Stirling Valley a coarse cubical variety 
occurs, associated with pyrite, which is in crystalline 
masses. It occurs near Deloraine with barite and dolomite, 
in laminated bands, alternating with sphalerite. In the 
auriferous districts of Beaconsfield, Lefroy, and Mathinna 
galena is of common occurrence in the quartz reefs, inter- 
mixed with arsenopyrite, sphalerite and pyrite, and more 
rarely with stibnitc. At the abandoned mines at the 
Penguin it occurred with nickel and cobalt minerals. 

The geological age of the Zeehan and adjacent Dundas 
silver-lead regions is Cambro-Ordovician to Middle 
Silurian. The prevailing rock is an argillitic slate, with 
sandstone, which in places contains numerous testacean 
fossils. It is bounded on the west by serpentine and the 
stanniferous granite of Heemskirk, on the north-easr by 
similar rocks, and on the east and south-east by the older 
rocks of the Read district. The lodes, which are very 
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numerous, appear generally to be true fissure veins, with a 
prevailing strike west of north. The argentiferous material 
may be crudely divided into three vertical zones, but with- 
out defined bands of demarcation, the upper or surface por- 
tion mainly consisting of a lithomargic or clay-like body, 
usually much seamed with iron oxide. This is known lo 
be of very limited extent, but occasionally contains high 
values in silver, which is mostly in the form of choro- 
bromide (embolite) or filiform masses of the native metal. 
The second, or middle, zone is apparently enriched to 
some degree, and extends to an undefined depth, from the 
surface, of several hundreds of feet. This portion of the 
metalliferous lode comprises the highly argentiferous 
galena for which the field in question is celebrated. At 
still greater depth much of the sulphide ore appears to give 
place to siderite, which is the prevailing gangue mineral 
of the district. In portions of the Zeehan field a light- 
coloured melaphyre, locally known by the miners as “ white 
rock,” occurs, which is at times distinctly interstratified 
with the ordinary slate rock. It is stated, by those having 
an extended experience of this mining locality, that when 
the lodes occur in connection with this igneous rock the 
ore has a much higher silver content. This interbedded, 
and perhaps occasionally intrusive, melaphyre has been 
described in detail by Mr. W. TI. Twelvetrees {vide Pro. 
Roy. Soc. Tas., 1896). It is an altered vesicular basalt, or 
otherwise a basic lava. It is in a varied state of altera- 
tion, and is embedded -with the slates of the district, which 
have been allocated to the base of the Middle Silurian 
epoch. The melaphyre apparently follows the stratifica- 
tion of the slates. In colour the igneous rock is a light- 
grey, somewhat mottled with a darker shade. It contains 
numerous macroscopic and microscopic steam pores or 
cavities, now filled or partly filled in numerous instances 
with delessite and calcite, or sometimes with both. Sider- 
ite is also nlentiful throughout the base, and calcite also 
occurs in the form of thin veins. These minerals are pre- 
sumably an impregnation after consolidation, and are 
responsible for the pale colour of the rock. 

The complex sulphide ores of the Mt, Read and Rosebery 
districts in their geological, and to some extent their 
mineralogical, features present a marked contrast to those 
which occur at the adjacent mining fields of Zeehan on the 
one hand and Mt. Farrell on the other, and although 
differing in their metal and economic production, the 
salient points generally have a marked similarity, and 
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afford a parallel to the occurrences at Mt. Lyell, More- 
over, the same felsitic • igneous intrusions are common to 
both, these being a pronounced characteristic along the 
line from Lyell on the south to the northern flanks of Mt. 
Read, and fhence some distance further north. This felsite 
has been described by Mr. W. H. Twelvetrees and the 
writer (Pro. Roy. Soc. Tas., May, 1899). In this paper 
reference is made to the relationship of this extensive 
igneous mass. An endeavour is therein made to show that, 
so far as known, the igneous intrusive does not contain 
any appreciable metallic sulphides, and that as soon as 
this rock is intersected in the various mining workings, the 
characteristic ores of the locality at once disappear. 

The mixed sulphides consist, as a rule, of a fine granular 
mixture of galena, sphalerite, and pyrite, with a small 
infusion of chalcopyrite, the whole giving varying assay 
returns for gold and silver. Occasionally fair-sized masses 
of highly cubical galena are met with, as well as patches 
of sphalerite. It is characteristic of the Hercules Mine 
at Mt. Read that some so-called lodes, or lenticles, may 
be in parts unusually rich in either lead, zinc, or copper, 
and again in places the gold is much higher than the 
normal occurrence. The same remarks apply in a modified 
degree to the other occurrences on the Mt. Read field 
as well as at Rosebery. These mixed sulphides form len- 
ticular masses, often with an irregular outline, in the 
argillaceous and other schists and phyllites usually parallel 
with the planes of foliation. The lenses of ore have pro- 
bably been produced by a molecular process of chemical 
replacement, originating from circulating thermal solu- 
tions, which followed lines of weakness throughout the 
rock. The segregation and disposition of the metallic 
sulphides were doubtless subsequent to the marked folia- 
tion of the ore-bearing rocks. It has been shown by 
mining operations that as the ends of the metallic lens 
become too small to be remunerative a crosscut at the 
extremity may often intersect the starting-point of another 
mass. These lenses vary in size from a mere thread, in 
many cases following the foldings of the encasing rock, 
and imperceptibly dying out, through substantial sieams 
a few inches in thickness, thence to huge masses of great 
size, which are practically solid mixed sulphides without 
any noticeable included rock or gangue. These inter- 
mixed masses of mixed ore are not peculiar to this island, 
but are known to occur in many mining regions, notably 
in France and other places in Europe, America, in Angles' 
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sea in Wales, and in Leinster in Ireland. That in Angle- 
sea is reported to have been of large dimensions, and was 
locally known as bluestone.^^ The intimate mixture 
occurring in Ireland has been termed an argentiferous 
gaienitic-blende,” and has been named kilmacooite. It 
generally contains, however, not only lead and zinc as sul- 
phide, but also, subordinately and in variable proportion, 
sulphides of iron, copper and antimony with silver, and 
thus is an exact counterpart of the Tasmanian ores. It 
has been stated that large quantities of this ore were raised 
from the Kilmacoo lode in the Connary Mine ('‘ On an 
Argentiferous Gallenitic Blende at Avoca,^’ by C. R. C, 
Tichborne, LL.D., Pro. Roy. Soc. Dublin, Vol. IV., 1885). 

The earliest recorded discovery of galenite in this island 
was apparently one of an unimportant nature made at 
Norfolk Plains in 1851 (Pro. Roy. Soc. Tas., 1851), and it 
was many years afterwards that practical mining for 
silver-lead commenced. The first was 2 ^t the Penguin, about 
1870, which was followed by the Bischoff Silver-Lead Com- 
pany in 1876, and about 1880 mining operations of a simi- 
lar nature were commenced at the Scamander Hiver. 
Assays from the mixed argentiferous minerals obtained in 
the mine at the last locality gave variable returns up to as 
high as 200 oz. of silver per ton, and a bulk test of about 
50 tons produced at the rate of 32 oz. to the ton, with a 
fair proportion of lead. In the authorised Catalogue of the 
International Exhibition, Tasmanian Section, 1851, the 
item Galena ” occurs, reported by Dr. J. Milligan as 
occurring in mountain limestone at Franklin River. The 
more important discovery of the existence of galenite at 
Mt. Zeehan on the West Coast was made by Frank Long 
on the 8th of December, 1882 (Tilley, The Wild West of 
Tasmania,” 1891), but mining for this mineral did not 
commence until about live years later. 

The principal localities for the occurrence of galenite 
are ; — Zeehan ; Dundas ; Ben Lomond ; Bischoll ; Mt. 
Claude; Dove River; Heazlewood ; Mt. Lyell ; Mt. Black; 
Mt. Tyndall ; Mt. Pelion ; Penguin ; Forth ; Heuty River ; 
Lake Dora; Mt. Read; Dial Range; Mt, Faixell ; Magnet. 

132. Garnet Group (Silicate of Variom Bases), 

This group includes a considerable number of species 
with a constant crystallographic habit, belonging to the 
cubic system. They occur in rhombic dodecahedra, cosite- 
trahedra, as well as sometimes massive and granular. The 
lustre is vitreous to resinous. Colour varies from almost 
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white through brown, red, green, yellow to black. They 
may be transparent to opaque, with great variation in this 
respect. When the colours are rich and free from flaws 
they are looked upon as gems of minor value. Garnets are 
abundant in many mica, hornblende, and chloritic schists, 
occurring often in granite, syenite, crystalline limestone, 
and (more rarely) in serpentine. They are a product of 
contact metamorphism, more particularly in the zone con- 
necting limestone and the crystalline rocks. Small pink 
garnets occur numerously scattered throughout a dark- 
green chlorite, which is rich in cassiterite, with some 
blende and copper pyrites. This chlorite occurs as a band 
connected with the granite. 

Locality : Stony Ford, about a mile from George’s Bay, 
East Coast. 

‘'Yellow crystals (grossularite ?) occur at Mayne’s Tin 
Mine, south of Mt. Heemskirk. The forms developed are 
the trapezohedron, or a combination of this form with 
the rhombic dodecahedron. Similar crystals are found 
in tbie ore-body of the old Silver Stream Mine at the Corn- 
stock, usually in combination with lime-bearing silicates. 
The garnet also forms a gangue mineral in the sphalerite 
ore of this mine. Clear blood-red crystals also are found 
at Mayne’s Tin Mine.” (L. El. Ward.) 

Undetermined species occur at the Hampshire Hills, 
where they are found in profusion. They vary from brown 
to black in colour, and often reach an inch in diameter. 
On the south side of Cape Barren Island they exist in situ 
in a quartz porphyry, also free in the detritus derived 
therefrom, usually mixed with cassiterite. At several 
localities in the north-eastern tinfields they are plentiful 
in the drift, but generally of small size; common in the 
vicinity of Mt. Heemskirk, usually opaque, but sometimes 
of good colour and transparent. Near Mt. Claude a solid 
compact to sub-crystalline garnet rock of yellowish-brown 
colour occurs, apparently belonging to the sub-species 
grossularite. At Mt. Kainsay another rockmass has been 
found of a dark-brown colour. At this locality well- 
formed crystals have been obtained, embedded in a soft 
magma that allows them to be easily extracted. Near 
Highwood, on the Emu Biver, clearly-cut dodecahedra, 
of a translucent white to light-yellow colour, occur in lode- 
matter (W. R. Bell) ; and on the Whyte River, near the 
Meredith Range, in minute crystals and compact masses 
of reddish-yellow colour— apparently belonging to the 
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variety essonite— with actinolite and molybdenite as acces- 
sory minerals. 

See also Almandite, Aplome, Gross ularite, John- 

STONOTITE, MeLANITE. 

133. Genthite (Hydrated Silicate of Nickd and Mag- 

nesium), 

A few small specimens of this nickel gymnite, showing 
the characteristic apple-green colouration, have been 
obtained from the workings of the Heazlewood Silver-lead 
mines. They occurred as a thin incrustation on the dolo- 
mite veinstone of the lodes. It has also been found 
sparingly on the pentlandite which occurs in the vicinity 
of Mt. Agnew. 

134. Gibb SITE (Aluminium Hydrate). 

This is found as a white incrusting mineral, with an 
obscure fibrous structure. It also occurs in small coral- 
loidal aggregations, mamillary patches and prisms, 
implanted on limonite and 'manganese minerals, at the 
Central Bundas, West Comet, and other mines at Dundas. 
Plentiful as an incrustation, accompanied by native copper 
and earthy matter, at the Rio Tin to Mine, Savage River. 
At this locality it varies in colour from clear pellucid to a 
pale-green, and (more rarely) to golden-yellow with a 
bronze lustre. It forms a thin seam on the wall of a cop- 
per lode at the Burnie Copper Mine, Blythe River. This 
mineral is also known under the name of hydrargillite. 

135. Gilberttte (Altered Potash Mica). 

A common result of the alteration of muscovite is the 
formation of gilbertite ; this is especially noticeable in the 
stanniferous granites and porphyries. It might correctly 
be termed a hydrated muscovite, and thus comes near the 
substance which has been named margarodite. It varies in 
colour from yellow tb a pale-greenish, and has a glim- 
mering lustre. At the Shepherd and Mnrpliy Mine," Bell 
Mount, it often contains embedded crystals of cassiterito 
and, at times, wolframite. It abounds at most of tlv tin 
mines in the Ben Lomond and Blue Tier districts. 

136. Glauber Salt (Stdphate of Sodium ). 

Occurs on the floor and walls of caves and shelving 
saliferous rocks as an efflorescent coating, and is commonly 
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intermixed with other sulphates and earthy matter. It is 
monoclinic in crystallisation, the primary form being an 
oblique rhombic prism ; but crystals are a rarity. Occurs 
at the Alum Cliff, River Mersey ; near Chudleigh ; in an 
old adit at the abandoned slate quarry, Back Creek, and 
other favourable places. 

137. Glaucodote ( ShI pharsenide of Iron and Cohalt ). 

Crystallises in the orthorhombic system. It is in reality 
a cobaltic variety of arsenopyrite, with which it closely 
agrees in crystal habit. Samples of this mineral have been 
obtained at North-East Dundas which gave on assay 20 per 
cent, of Co. 

138. Goethite (Hydrated Peroxide of Iron). 

This is a good mineral species, crystallising in the rhom- 
bic system. It may be known from other iron minerals by 
its blood-red colour when seen by transmitted light, and 
brownish-yellow streak. It isi often globular and stalactitic 
in habit, and but rarely in crystals. It occurs sparingly, 
as a coating, at the Magnet Mine; more abundant at the 
Dial Range; Blythe River, with hematite; and some 
rather nice specimens have been obtained at the Penguin. 
It occurs at Dundas in the ferro-manganese gossan cap- 
pings of the silver-lead lodes, and in smaller quantity at 
several other localities. 

139. Gold. 

The early history of the discovery of gold in Tasmania 
is involved in obscurity by the unreasonable reports of the 
occurrence of the precious metal in unlikely localities, but 
it is beyond doubt that its existence was known as far back 
as between the years 1840 and 1845, small quantities 
having been obtained in the George Town district, near the 
present Lefroy and Beaconsfield goldfields, on either side of 
the River Tamar. Towards the end of 1851 many persons 
returned to the island with experience of alluvial gold- 
mining gained in Victoria, and apparently some of these 
began prospecting in the Fingal district. It would appear 
that the first payable discovery was made early in 1852, on 
the estate of Mr, James Grant at Tullochgorum, near 
Fingal, the locality becoming known as Golden Valley. 

Gold is obtained as alluvial, in quartz reefs, and as 
an accessory in copper-silver mining, as at the Lyell dis- 
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trict ; with complex lead-zinc sulphides, as at Mt. Read 
and the Rosebery districts ; with silver-lead, as at the 
Devon and other mines of like character; and with 
alluvial tin ore, as at various places in the north-east 
mining districts. 

The auriferous drifts are of late Tertiary age, and some 
of the fields have produced large quantities of the precious 
metal, notably the Lisle field, which is reputed to have 
produced from 10 to 15 tons of gold. The basin of the 
King River, vicinity of the Pieman River, Long Plain, 
Lefroy, Beaconsfield, Bell Mount, and Mathinna have each 
produced large quantities in the past. 

The average purity of Tasmanian gold is about 96 per 
cent., the balance being the metals of the platinoid groups. 
The two largest nuggets obtained were discovered at the 
Rocky River, a tributary of the Pieman, in 1883. Their 
respective weights were 143 and 243 oz. Auriferous quartz 
reefs have been discovered in almost all portions of the 
island where the older Palseozoic formations occur. The 
strata are presumed to be the Lower feilurian (Ordovician) 
epoch, but those of the Queen River and Middlesex dis- 
tricts may be of Upper Silurian age. The prevailing rocks 
are slate and sandstone, except in the Golconda district, 
where the auriferous reefs apparently exist in the intrusive 
granite which has pierced the sedimentary rocks of the 
locality. 

A few peculiar features as to the paragenesis of gold and 
other local peculiarities may be interesting and worthy of 
I'ecord. At the Campbelhs Reward Mine, near Mt. Claude, 
a few miles below the bridge at Lorinna, the precious 
metal occurred in a very small vein or fracture plane in a 
rock that has been termed porphyritic syenite; the gold 
was faced on to the rock with a backing of decomposed 
felspar, and occurred in fern-like arborescent patches 
occasionally altering to radiating masses, the whole present- 
ing a very peculiar and unique appearance. Much of the 
separated metal had the appearance of irregularly chopped 
hair, each fragment as seen under the 'microscope being 
covered with extremely minute recurved barbs. Scattered 
throughout the mass were also fiakey plates of extreme 
tenuity, the surface of these being covered with sub- 
crystalline reticulated impressions. The general structure 
of the metal and its mode of occurrence differ very much 
from any other auriferous formation known to exist in the 
island. The Long Plain alluvial goldfield was noted for 
the numerous and remarkably fine crystal groups of the 
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metal that were obtained. Many individual crystals were 
found measuring more than -^-inch in length, and they 
were often aggregated in masses of considerable size j some- 
times presenting an exquisitely beautiful arboriform 
structure, and others again in a filiform mass, the latter 
occasionally so intermixed as to present a sponge-like 
structure. It is to be regretted that more examples of 
these peculiar masses were not secured as museum speci- 
mens, for now their occurrence has almost become a matter 
of history. The gold, was, as a rule, but little waterworn, 
and apparently originally occurred in small lenticular veins, 
composed of siderite, quartz, and pyrites, interlaminated 
in the folia of the schistose country-rock. In some of the 
Lefroy mines very fine examples of slickensides occur,, 
which are often faced with striations and patches of gold, 
the whole being furrowed and highly polished. At the 
Queen River an almost white gold has been obtained^ 
caused by its admixture with silver, and thus forming the 
variety known as electrum. At McKusick’s Creek, near the 
King River, a considerable number of crystals were 
obtained, the prevailing form being much elongated, in 
many instances reaching nearly an inch in length. On the 
property of the Union Prospecting Association, at Back 
Creek, the metal has been discovered scattered throughout 
a matrix of white friable sandstone, which apparently 
forms the wall of a quartz reef, and at Middlesex it has. 
occurred in a similar rock. At Mt. Ramsay the cupriferous 
pyrites, occurring in the characteristic hornblendic rock 
of the locality, has been found by analysis to be highly 
au.riferous. At Mt. Lyell the ironstone, principally 
micaceous hematite and limonite, contains more or less free 
gold, which is also the case with the pyrites and native 
copper occurring at the same locality. At the Specimen 
Reef Mine and other places near the Savage River a large 
c|uantity of gold has been obtained in and closely associated 
with siderite, which mineral appears to be the main matrix 
of the metal at this locality. At Lefroy and in the Pingal 
district when galena is met with in the mines it often 
contains gold, and the small quantity of sphalerite that 
occurs is invariably auriferous. At Waterhouse and vicin- 
ity a considerable quantity of auriferous mispickel and 
marcasite occurs in the quartz reefs of the district, and 
the greater portion of the various pyritous minerals of the 
Beaconsfield, Lefroy, and Pingal gold-mining districts are 
so rich in the precious metal as to make their metallurgical 
treatment of considerable importance to the various mines. 
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At Middlesex gold has been found associated with car- 
bonate of bismuth, a peculiarity not known to exist at any 
other locality in the island. In the vicinity of the Pieman 
River district the auriferous drifts often contain a com- 
paratively large quantity of osmiridinin-— Badger Plain, 
near the Savage River, being a noted locality. In the 
stanniferous drift near Branxholm small Hakes of gold are 
often met with, but not in sufficient quantity to render it 
of any economic importance. Much of the alluvial gold 
obtained on the Lisle held is often coated with a dark, 
almost black, substance, which is apparently ferro-man- 
ganese. G-old occurs sparingly in a soft siliceous tufa of a 
yellowish-brown colour, in a body of considerable extent in 
connection with an igneous rock at the Castray River. In 
the same formation grains of iridium are often met with, 
and numerous line grains of titaniferous iron. At Mt. 
Stourmont, about 4 miles from Black Bluff, Middlesex, a 
peculiar filiform variety of gold has been obtained in small 
seams traversing a siliceous rock. 

At th-e Tasmania Mine, Beaconsfield, various metallic 
minerals occur disseminated throughout the quartz i-eef, 
including tetrahedrite, chalcopyhte, arsenopyrite, and 
pyrite. The gangue also contains a large quantity of the 
carbonates of magnesia, lime, and iron, probably in the 
form of dolomite, siderite, and calcite. At the Lisle 
alluvial field small specks of gold have been detected in the 
blocks of the solid sandstone which occurs in and about 
the auriferous detritus. At the Black Bluff, Middlesex, 
gold has been discovered embedded in micaceous hematite. 
Some very <rich specimens have been exhibited from this 
locality. The gangue is apparently a rubbly quartz. A 
thin seam of greenish^coloured batchelorite, extremely 
rich in gold, has been mined on the footwall of cupriferous 
pyrites at the Mt). Lyell Mine. At the Hercules Mine, 
Mt. Read, zinciferous lead ores, rich in both gold and 
silver, have been exported for metallurgical treatment. 

Regarding the occurrence of gold in the Mt. Lyell 
Company’s workings, Mr. E. Sticht kindly supplies the 
following note: — The Mt, Lyell pre-body as a whole has 
been getting lower and lower in gold contents with th© 
depth of the workings, but to our astonishment we found 
a local enrichment in gold a few months ago, which is 
unique enough perhaps to be mentioned when referring 
to the subject of gold in the Catalogue. The occurrence 
is in the ordinary mine run of Mt. Lyell pyrites, as 
enriched by fahl-ore. On the whole the conjunction of 



BY W. F. FETTERB, C.M.Z.S. 


87 


goid and fahl-ore is somewhat rare and unnsuai. The 
assay was as follows: — 

Cu = 7*97 per cent. 

Ag = 24*22 ozs. per ton 

Au = 6*78 ozs. per ton 

An assay of another piece, taken from the same spot, is as 
follows : — 

Cu — 8*4 percent. 

Ag = 24*0 ozs. per ton 

Au = 6*8 ozs. per ton 

The locality is the footwall of the Mt. Lyell ore-body, 
in No. 7 level, which is 500 feet below the surface of the 
outcrop of the ore-body.” 

In addition to the common occurrence of gold with 
quartz, pyrite, and arsenopyrite, it has also been found in 
Tasmania in association with the following minerals, 
viz. ; — 

Batchelorite, — Mt. Lyell. 

Bornite. — Mt. Lyell. 

Bumutite. — Middlesex. 

Caasiterite . — Branxholin. 

Ohalco pyrite. — Mt. Lyell; Rosebery Mine, North-east 
Dundas; Mt. Read district. 

Chromite (as minute crystals). — Castray River. 
Cupriferous Pyrite. — Mt. Ramsay ; Mt. Lyell ; Rosebery, 
North-East Dundas ; Hercules, and other mines at Mt. 
Read; Rio Tinto, Savage River; Scamander River. 

Qalenite. — Zeehan ; Mathinna; Devon Mine, Middlesex. 
Hematite (Micaceous ). — Black Bluff, Middlesex; Mt. 
Lyell. 

Hercules Mine, Mt. Read. 

Linionite.^M.t. Read; Mt. Lyell; North-East Dundas. 
Native Cop'per. — Mt. Lyell. 

Osmiridvmn.- -Pieman River district ; Blue Tier, near 
Beaconsfield ; Castray River. 
pyrrhotite. — Beaconsfield. 

E utile. — Lymington, Port Cygnet. 

S<m<hUme.-- (Nieriri Prospecting Association, Middlesex. 

Specimen Reef, Savage River. 

Sphalerite. — Mt. Read ; North-East Dundas. 

-Silver Queen Mine, Zeehan. 

Tita^iiferous Iron Sand Pieman, district; 

Lisle Goldfield; and other places. 



88 the minerzvls of Tasmania. 

140. Goslarite (Hydrous Sulphate of Zinc). 

This vitriol occurs as small mammillary and investing 
bunches, which are usually stained with iron oxide, in the 
dry workings of the older mines. It may be detected by 
its characteristic astringent and nauseous taste. It 
occurred in some abundance, intermixed with other sul- 
phates, in an adit at the Blue Tier, near Beaconsfiold ; and 
also at the Comstock Mine, near Zeehan. 


141 Graphite (Plumbago, Carbon), 

Of common occurrence as graphitic slate, of no com- 
mercial importance. At the silver-lead mines of Zeehan 
and Dundas it often occurs in the walls of the lodes moi-e 
or less intermixed with earthy matter, and more rarely in 
the cleavages of the ore. In the vicinity of the Ring River 
a small seam occurs a few inches in thickness. At the 
North Valley at Bischoff a somewhat loose mass occurred 
with a high metallic lustre. On the beach about 2 miles 
west of the Leven River it is abundant in the form of 
graphitic schist. It coats the joints of a crystalline lime- 
stone at the Wilmot River. It is reported to occur in 
considerable quantity, but of indifferent quality, at Cape 
Barren Island; and at the Rocky River Mine. 


142. Grossularite (Calcium- Aluminium Garnet), 

This mineral occurs as a subcrystallised to a somewhat 
compact rock of a pale olive-green to brown colour, and 
rather vitreons lustre, near Mt. Claude. What seems to 
be this species of garnet occurs abundantly in the massive 
form at the Shepherd and Murphy Mine, Bell Mount, 
Middlesex. It is of a peculiar yellowish -green colour, very 
compact and tough, with a vitreous-oily lustre. It oft^n 
aSects an irregular undefined banded habit, and is almost 
invariably closely inteirnixed and parallel with an intensely 
black finely granular magnetite. Both the garnet and the 
magnetite are traversed by narrow bands of a pink to 
salmon-coloured wollastonite, and the magnetite may con- 
tain minute specks of pyrites scattered plentifully through- 
out its substance. At Mayne’s Tin Mine, Mt. Heemskirk, 
this variety of garnet occurs as a narrow seam with closely 
packed characteristic crystals of a bright-yellowish brown 
colour. The crystals are very minute, but often well 
formed. (Xo. K. Ward). 
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143. GrUiTERMANiTE (Sulphide of Arsenic and Lead). 

A massive mineral occurs in the No. 1 south workings of 
the Magnet Mine, which hae much the physical appearance 
of the above, and agrees with it as regards colour and 
hardness ; but it is extremely difficult, if not impossible, to 
isolate the pure material; and the same applies to the 
original guitermanite from Colorado. It is provisionally 
placed under that species. It is bluish gray in colour, with 
an obscure metallic lustre, always intimately mixed with 
galena, sphalerite, and sometimes zinkenite. Upon being 
struck it emits a strong odour of garlic. 

144. Gtypsum (Sulphate of Calcium^ or Selenite). 

This is not an abundant mineral as occurring in this 
island. It is found at the Grunter Hill, Upper Mersey 
Kiver, as veins, occurring in blue limestone, and as radiating 
masses of considerable size, which have an iridescent tar- 
nish. It is also in limited quantity at Circular Pond 
Marsh, near Gad’s Hill. At Trial Harbour and some other 
localities a small quantity has been noticed, while in 
fractures in the dolerite rock at Launceston, minute crys- 
tal© occur rather plentifully. At Trefoil Island, off Cape 
Grim, small irregular specimens, clear and translucent, 
have been obtained. 

145. Halite (Chloride of Sodium). 

It would appear that some portion of the Mesozoic sand- 
stone as exposed in the midland districts is constantly 
saliferous, so much so that a restricted area is the source of 
a permanent and apparently inexhaustible supply of chlor- 
ide of sodium, or common salt. It has been collected in a 
limited quantity for a lengthy period, and is locally used 
for domestic purposes. No wholly, or even partially, solid 
bed of salt has been discovered in this or any other portion 
of the island. It is therefore highly probable that the 
repeated renewal of the supply is derived from the sur- 
rounding rocks, which are presumably saliferous. The 
source of the mineral is a series of small lagoons or lakelets, 
which contain saline water, or what are known locally as 
the "'salt pans/’ These are situated approximately 
between Tunbridge on the south, and Eoss on the north, 
and comprise portions of the following estates, viz. : — 
Lowe’s Park, Ballochmyle, Ellenthorpe, and Mona Vale. 
The so-called “ pans ” are at least ten in number, and are 
in area from 1 to 100 acres. They extend in a south-east 
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by north-west course for a distance of about 7 miles, and 
it is rema.rkable that on either side of this strike, although 
in close proximity, other small lagoons occur which are 
devoid of any appreciable quality. This may be owing to 
the non-saline lakelets having outlets, by whicli overflow 
the probable original saline contents are exhausiod. The 
most prolific pans ” in the mineral are those sitxiafed on 
the Ballochmyle and Mona Vale estates, which in favour- 
able dry seasons have been known to yield many tons of 
salt. The surface of the pans '' is during the dry season 
coated with an efflorescence of the salt, by the 
evaporation of the watei% to a depth often as much as 
2 inches in thickness. This has been scraped up for 
domestic use, and the lower or contaminated portion used 
for manure. The supply is apparently renewed without 
any reported diminution in quantity year by year, as 
evidenced by the fact that quite recently some at least 
of the “ pans ” were observed to be coated with the white 
incrustation of the salt. It has been stated that this salt 
was formerly a source of wealth to the now extinct 
ahoriginals, who laid claim to the surrounding lands, and 
the vicinity was often the scene of hotly contested battle 
and bloodshed. (Pro. Boy. Soc. Tas., 1889, pp. xxii.- 

XXIII.). 

146, Halloysite (Hydrated Silicate of Alu7ninium). 

This extremely unsatisfactory substance is presumed to 
contain more silica than kaolin and more aluminium than 
smectite, hut there may be an indefinite variation from 
one to the other. When it contains an admixture of iron 
oxide it varies to a substance that is known as bole. It 
occurs at numerous localities. 

147, Halotrichite (Hydrous Bulyhate of Iron and 

Aluminium), 

This iron alum occurs at several localities as an efflor- 
cfsoence or as small stalactitic growths in old mine work- 
ings. It also forms fibrous silky masses, which <ax*e com*” 
monly stained with iron oxide. It has been found at 
Alberton, Mt. Heemskirk and otlrer nlaoes 

148, Hatiynite (Orthosilicate of Sodium^ Valcium^ and 

Alummium, with some Sulqyhate of Sodium.) 

This is a rare alkaline accessory rock-forming mineral 
which is usually associated with such minerals as nephelite 
and leucite. In crystallisation it is cubical, and its habit 
affects the rhombic dodecahedron, but it is genei*ally in 
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micro-crystalline grains, or may be massive. The pure 
unaltered substance is commonly some shade of bluish- 
green or pale-blue, and is translucent. It occurs sparingly 
as micro-crystals in the fayalite-melilite basalt of One Tree 
Point, near Hobart, and pseudomorphed to limonite in the 
hauyne-trachyte of Port Cygnet. 

149. Hematite (Peroxide of Iron). 

The native ferric oxide, which is so widely known as 
hematite, usually occurs massive in this island, and is 
almost unknown in a well-crystallised form. is at once 
one of the most abundant and widely diffused minerals 
occurring in the northern and north-western portions of 
the State. It crystallises in the rhombohedral system. 
The crystals are usually in the form known as specular 
iron.’’ They have almost invariably a highly splendent 
lustre, which characteristic is strongly noticeable with 
much of the flakey material occurring in association with 
the massive ore at the Penguin, and in a more limited 
degree as regards quantity with that associated with wol- 
lastonite near Rocky Cape (N.W. Coast), where it is in 
irregular crystalline scales superimposed upon each other. 
The same applies to other occurrences, from which habit 
originates the universal application of the term mica- 
ceous iron ore.” In occurrence hematite is commonly 
associated with the hydrated oxides gdethite and limonite. 
These species usually form portions of the surface-outcrop, 
which at times passes, by the admixture of alumina or 
m.agnesia, into a soft ochre. It may sometimes be derived 
from the hydrates by the removal of water, but the oppo- 
site alteration by the hydi^ation of the red-ore is in all 
probability much more frequent. When occurring in 
quantity its usual habit is in irregular deposits, often in 
the planes of sedimentary rock bedding. It is at times 
more or less siliceous; crystals of quartz are not infre- 
quently closely intermixed, and occasionally line the 
interior of cavities, or are gathered together in patches 
or bunches. The views which have been advanced from 
time to time to explain the origin and distribution of this 
substance are varied to a degree. The origin of the ore 
itself is one thing, and the origin of the deposit another ; 
so that, singly or combined, there is presented a subject 
which affords argument for a variety of hypotheses. 
Doubtless each separate locality affords local peculiarities 
which are characteristic of itself, and would lend support 
to a given line of argument. It is the opinion 
of many authorities, confirmed by local observation, 
that in a vast number of cases the hematite masses 
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have originated by the , substitution of iron, which 
has in other words been replaced by inetasomatic 
action. P*seudonior]phs of various minerals to this ore are 
not by any means rare, and organisms such as certain 
molliisca and corals are occasionally so altered. Such 
examples offer emphatic evidence in favoui' of the replac;( 3 - 
ment theory, which may have been carried on in Favour- 
able rock-massies> which wiene likewise suitably located. 
On the other hand, ferruginous matter may, uncler certain 
conditions, by precipitation and percolation have occupied 
vugbs or cavities in the rocks, and after con,solidati(3n 
may have been exposed by denudation. It has been stated 
that the intrusion of acid rocks, such as the granites, 
has been a primary factor in many occurrences, and there 
is evidence to show that this assumption is not without 
reason. At the Blythe Biver an enormous mass, which 
"boldly outcrops on the banks of the stream, is well known. 
It has been estimated to contain many mill ions of tons, a 
calculation which is confirmed by the prospecting opera- 
tions which have been carried out. It is a hard massive 
ore of a bluish purple colour, which gives the normal 
reddish-brown powder. Throughout small cavities occur, 
which are occasionally lined with minute crystals. It is 
reported to be well adapted for the manufacture of pig- 
iron, and to be remarkably free from deleterious sub- 
stances. 

An average sample over the whole deposit gives the fol- 
lowing complete analysis: — 

Ter ric oxide 86-954 i . . 

Ferrous oxide 

Silica 

Alumina . 

Lime 

Magnesia 

Sulphur trioxide 

Phosphorus pentoxide... 

Titanic acid : 

Copper 

Arsenic 

Manganese 

Chromium 

Combined water 

Moisture......... 


3*074 ( cent, iron 

7*312 per emit. 

] *756 „ 

0*068 „ 

0*071 „ 

0*060 per cent., 0*024 per cent, 
sulphur 

0*083 per emit., 0*036 per cent. 

phosphorus 
0*03 per cent 
Trace 
Trace 
Trace 
Absent 

0*324 per cent 
0*160 


99*892 


(“ E^ort from the Eoyal Commission on The Bonuses 
for Manufactures Bill,” The Parliament of the Common- 
wealth of Australia, 1904.^) 
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At Ilfracombe, near the west bank of the Tamar Pleads, 
there occurs a vast quantity of hematite in association 
with other ores of iron. Attempts have been made to 
treat this economically, but the pig-iron resulting was 
reported to contain an appreciable quantity of chrome, 
which at the time was considered detrimental to its com- 
mercial use. From the Penguin River a considerable ton- 
nage has been mined and exported to other States for 
fluxing and other purposes, and the same applies in a 
lesser degree to the deposits on the banks of the Tamar 
River. At Zeehan it occurs pseudomorphous after cubical 
pyrites. The other somewhat numerous occurrences of 
hematite in this State do not call for special mention, as, 
generally speaking the mineral as known here does not 
present features of serious concern to the mineralogist, 
notwithstanding its obvious interest geologically and com- 
mercially. Almost all the many forms it assumes have 
been obtained in greater or less profusion; these may be 
divided into four principal groups, viz. : — 

(1) Sj^er/ular Iron — the crystallised form. 

Hepatic form in well-defined crystals in the 
south end of Flinders Island, on the beach in 
basalt, south-west of Mt. Eliza ” (Grould, Pro 
Roy. Soc. Tas., 1871); Forth River; Black 
Bluff Mountain ; Arthur River, near the 
Hellyer ; Dial Range, with manganese oxide ; 
Mt. Lyeil; Ilfracombe; Blythe, Leven, 
Forth, and Penguin Rivers ; Meredith Range : 
at Ilfracombe a variety occurs which is termed 
“ needle ore — the crystals are often of con- 
siderable siz;<e and much intermixed. 

(2) Massive, or Red Hematite. 

Forth River, near its junction with the Dove ; 
it is foliated, and has a highly brilliant lustre ; 
it occurs in a quartz-porphyry and covers a 
considerable area; at the Blythe an enormous 
mass occurs in practically an inexhaustible 
quantity and very good quality; on the west 
bank of the Tamar extensive deposits exist 
which have been economically worked; Cir- 
cular Head ; Blue Tier ; Mt. Heernskirk : Ring 
River; Pieman River; Flinders Island; 
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Arthur Eiver; Dial Range; Mt. Lyell ; Red 
Hills; Mts. Owen, Jukes, and Darwin; and 
many other places. 


(3) Micaceous. 

Of minute scaly structure. While River, in 
quartz; Mt. Read; Macquarie Harbour; Pie- 
man River ; Dundas ; Mt. Heemskirk ; Mt. 
Lyell, where it is in part highly auriferous. 
At this locality a variety occurs in minute crys- 
tals, forming a black powder, which is reported 
to be also auriferous; assays have been made 
up to 15 ozs. of gold per ton of material ; at the 
Black Bluff, Middlesex, it occurs highly aurifer^ 
ous. Common in the schist regions of west and 
south-west Tasmania. 

(4) Reddle . — ^Red ochre or earthy oxide. 

This variety commonly occurs with the other 
forms from which it is disintegrated ; it is often 
impure by admixture with earthy matter. 
Occurs in considerable abundance at many 
places on the W.est Tamar and along the north- 
west portion of the island; Flinders Island; 
Mt. Lyell, where it is often intimately mixed 
with powdery barite, in which state it has been 
termed ''volcanic mud’’; and “crocus”; at 
this locality it often contains free gold. 

It has been stated (“ Tasmania and its Mineral 
Resources, 1888 ”) that “ early in the century Lieut.- 
Governor Collins forwarded a quantity of the ore to Eng- 
land, but without practical results, though Mr, Commis- 
sioner Bigge subsequently stated in his repoi't on the trade 
and agriculture of New South Wales (of which this colony 
was then a dependency) that analysis made in England 
proved it ' to consist of pure protoxide of iron, similar 
to the black ore of Sweden, and furnishing a very pure and 
malleable metal.’ ” Surveyor-General Evans states (“ A 
Geographical, Historical, and Topographical Description 
of Van Diemen’s Land, 1822 ”) : “ Within a few miles of 
Launceston there is a most surprising abundance of iron. 
Literally speaking, there are entire mountains of the ore> 
which is so remarkably rich that it has been found to 
yield 70 per cent, of pure metal.” 
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150. Hercynite (Iron Aluminate). 

Iron spinel occurs in fairly larg-e lumps in tin drifts. It 
is amorphous, dull, of a bluish-black colour, and fine 
granular. 

Analysis by Mr. J. D. Milieu: — 

Per cent. 


Locality ; 


Fp, 

<>3 

= 

46 *91 

Cu 

0 

= 

•005 

Si 

0 


-0892 

Ca 

0 

= 

•086 

Cr., 

Oa 

= 

•049 

Ai; 

0,, 


41-69 




99-37 


Near Moorina. 


151. Hisingerite (Hydrated Ferric Silicate). 

In amorphous masses of an intensely black colour, with 
a conchoidal fracture. In lode-matter exposed in the 
lower tunnel of the Comstock Mine, Comstock district. 


152. Histrixite (SuPphide of Antimony and Bismuth). 

A new mineral occurring in radiating groups of pris- 
matic crystals, which are occasionally in confused bunches, 
and commonly stained externally with a dark brown coat- 
ing. The crystals are orthorhombic, with acute but indis- 
tinct terminations, and striated longitudinally. They 
sometimes reach over 2 inches in length by |-inch in width, 
Slightly sectile, with a hardness of about 2. Lustre 
eminently metallic, shining on fresh crystalline surfaces ; 
colour and streak steel-gray. When massive it presents a 
foliated structure, and tarnishes to blue and purple irides- 
cent colouration. The crystals occurred interpenetrating 
a vugh from a bedding of a mixture of iron and copper 
pyrites. It was found in a somewhat massive body of 
tetrahedrite, with which were associated bismuthinite and 
pyrites, and appeared to be of very exceptional occurrence. 

Results o'f two analyses of the pure material : — 



Per cent. 


Per cent. 

s 

s= 24 

•05 

s 

=r 23-01 

Bi 

= 55 

■93 

Bi 

== 56-08 

Sb 

= 10 

•08 

Sb 

== 9-33 

Cu 

s= 6 

'86 

Ca 

= 6-12 

Fe 

= 5 

■18 

Fe 

5-44 


102’ 

10 


99-98 


Answering to the formula — 

7Bi, Sg -b Sb^ S 3 + 5Cu Fe 
Locality: No. 1, Curtin-Davis Mine, Ringville. 
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This mineral occurs massive at several of the North- 
East Dundas mines, where it is classed under the common 
designation of fahl-ore,’^ a term applied to several dis- 
tinct minerals with the general physical characters of 
tetrahedrite. 

156. Huascolite (Sulphide of Lead and< Zinc). 

In the fine granular galena-blende ore -bodies whicli are 
so characteristic of the Hercules-Read mines, a substanoe 
occurs, which is apparently homogeneous, and fairly cor- 
responds with the double sulphide huascolite. It has a 
massive granular structure, is lead-gray in colour, with a 
lustre rather duller than ordinary galena. It occurs 
closely intermixed with the fine particles of galena and 
blende, but can be separated. If the metals are chemically 
combined, it will to a great extent account for the utter 
impossibility of mechanically separating the lead and zinc 
contents of these ore-bodies. A substance of similar char- 
acter has been obtained at the Comstock Mine, Zeehan, 
and at the Godkin Extended, Whyte River. The mineral 
as mined at the Hercules Mine contains approximately 35 
per cent. Zn, 20 per cent. Pb, with a variable quantity of 
Ag and a little Au. At the Godkin Extended Mine the 
mineral was obtained associated with blocks of galena and 
slugs of argentite, the whole affording high assay value 
in silver. 

154. Hyalite C^Tydrated Silica). 

Occurs in cavities of a hard lode gangue in white to 
pale-green botryoidal masses. Locality: Bell’s Reward 
Mine, Heazlevrood. At the Argent Mine, Zeehan, in 
masses of considerable beauty with opalescent reflections. 

155. Hydrocerussite (Bailie Lead Carhonafe ) 

In one of the adits of the Hercules Mine, M'U, Read, a 
■white fluidal substance was observed in decomposed lode- 
matter, which on giving up its hygroscopic water, assumed 
a silvery white appearance, and which under the micro- 
scope is resolved into very minute scales, but with little or 
no hexagonal structure. In all essential respects the sub- 
stance agrees with this species. 

156. Hybbomagnesite (Hydrocarhonate of Magnesium,). 

An amorphous mineral resulting from the alteration of 
brucite. It has not been found in a crystallised condition, 
its usual mode of occurrence being in the form of chalk-Hke 
crusts. In serpentine, with brucite. Locality: Near Mt 
Agnew. Of apparently rare occurrence, in thin incrusta- 
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tions, Heazlewood ; occurs in solid, almost wliite, radiating 
bunches at the Comstock Mine, Zeehan. 

157. Hypersthene (Silicate of Magnesia^ Calcium^ and 

Iron ), 

An orthorhombic pyroxene, related to enstatite, the 
former being rich in iron, and the latter containing a 
much smaller amount of that element. On the east side 
of the Parson s Hood Mountain this mineral occurs with 
Schiller spar and diallage rock. Pairly abundant at the 
Heazlowood; on the Forth Piver; Meredith Range; Dun- 
das. Thin sections of gabbro received from Mr. "W. R. 
Bell as occurring in the Parson’s Hood Range show under 
the microscope crystals of hypersthene more or less con- 
verted into bastite.” (Ulrich.) In granite, St. Mary’s 
Pass, 

158. Hydronephelite (Hydrous Silicate of Sodium and 

Aluminium). 

This zeolite commonly occurs as a white massive mass, 
usually having a strongly perceptible radiating structure ; 
it also affects a tufted habit when occurring in cavities 
or vughs. 

It has been detected in the ©Iseolite syenite of Port 
Cygnet, and at the Shannon Tier. It is remarkably abun- 
dant in the nephelinite of the latter locality. In some 
instances the mineral occurs in rather large patches, which 
are snow-white, and thus strongly contrast with the 
intensely black augite and grey base of the rock. 

159. Idocrase (Bkisic Silicate of Calcium and Aluminium). 

Also known as vesuvianite. This species is a member of 
the tetragonal system. The general form of the crystals is 
a rectangular prism, terminated by planes, with the edges 
of the prism sometimes replaced. The facets are highly 
polished. It occurs at the Hampshire, near the old silver 
mine, often massive, closely intermixed with brown garnet, 
with patches of highly-coloured amethystine quartz, and 
thus forming attractive specimens; about a mile north- 
west of the Shepherd and Murphy Mine, at Middlesex, it 
occurs associated with much magnetite; sparingly found at 
Anderson’s Creek, near Beaconsfield. 

160. loDYRiTE (Iodide of Silver). 

This rare ore of silver crystallises in the hexagonal 
system, with a hemimorphic habit. The colour is pale 
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yellow. It has been reported to^ occur in small quantity 
at what was known as the Washington Hay Silver Mine, 
Heazlewood. 

161. Iron, Meteoric (Iron, Nickel, dV. j. 

This element is only known to occur in this State in the 
meteoric form, of which three occurrences have been 
recorded, viz.: — 

1. The Blue Tier Siderite. — This is a comparatively small 
meteorite, weighing but 3 lb., which was found at the Blue 
Tier, East Coast. (Catalogue of Tasmanian Minerals, 
1893.) 

2. The Castray Siderite. — A diminutive specimen, weigh- 
ing only 51 gr., that was obtained by a miner in 1899, with 
two others of similar size, when ground-sluicing auriferous 
drift on the banks of the Castray River, a tributary of 
the Heazlewood River. (Pro. Roy. Soc. Tas., 1900.) 

3. The Lefroy Siderite. — This is a still smaller specimen, 
whose weight is but 3*328 grains. It was found by a pro- 
spector in testing a dish of alluvial drift for gold at Lefroy 
in 1904. (Pro. Roy. Soc. Tas., 1905.) 

16*2. IsERiNE (TitaniferouB Iron Sand). 

Abundant in many localities; Pieman River; south of 
Macquarie Harbour ; Beaconsfield ; Lisle goldfield. 

163. IVAARiTE ( Silica fitanate of Calcium and Iron). 

This is a very dark-coloured and garnet-like mineral, 
which is of complex composition, but rich in titanic acid. 
It is normally, when in a fresh undecomposed condition, of 
high lustre, intensely black, and quite opaque. It is an 
extremely rare mineral in nature, and is apparently 
restricted to the elseolite rocks. In this State it occurs in 
the form of small c:^stals, which are commonly in a high 
state of decomposition to a brownish-coloured substance, 
and are irregularly scattered in considerable numbers 
throughout the elaeolite-syenite porphyry of Port Cygnet. 

164. James ON iTE (Stilfhantimonite of Lead). 

Occurs in somewhat large quantity at the Silver Cliff 
and the old Waratah mines at Mt. Bischoff. At this local- 
ity its common mode of occurrence is filiform and amor- 
phous, the entangled fibres often forming large masses of 
a dark, almost black colour. At the Madame Melba Mine 
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at Dundas it was discovered forming a dense compact lode, 
the fractures of which contained bands and coatings of the 
mixed oxides of antimony and lead. At this locality it 
occasionally forms bunches of fine acicular crystals which 
are implanted upon brown spar, and it is not uncommonly 
intermixed with boulangerite and galena. 

At Zeehan a considerable quantity of this mineral closely 
resembles schultzit.e. In colour and streak it is lead-grey ; 
lustre dull, metallic, and silky ; very brittle, with a sub- 
conchoidal fracture ; hardness, 2’5 ; specific gravity, mean 
of five examples tested, 5 '98. On coal it is very fusible, 
depositing white antimonial sublimate. It is found in 
masses, often with blende, intermixed with galena, in 
various mines at Zeehan. 

Analysis of a sample from the Magnet Mine ; — 

Ag = 0*12 per cent. = 39 oz. 4 dwt. 10 gr. per ton. 

Pb == 40-82 

As = 2-44 

Sb == 21*48 

Fe = 4*91 

S = 17-51 

Insol = 11*51 


98*85 


Analysis of a sample from the Silver Spray Mine, Zee- 
han, by W. F. Ward, Government Analyst: — 

Per cent. 

Pb = 40 

Sb = 29 

S = 18 

87 


Analysis* of a columnar and striated sample from Mt. 
Bischofi : — 


Per cent. 

Ag = 0*12 

Pb =: 32*08 

As == trace 

Sb = 26*74 

Fe =:= 5* 6 

S = 17*82 

SiO^ = 14*28 
A1 = trace 

96*60 
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165. JoHNSTONOTiTE (Manganese Garnet). 

This presumably new manganese garnet was named and 
described by Messrs. Macleod and White in the proceed- 
ings of the Royal Society of Tasmania, 1898-99. It occurs 
abundantly distributed in the mica-sdivsborgite of Port 
Cygnet, it is of a brownisJi-yellow tint, in crystals, some- 
times over a quarter of an inch in diameter, and shows 
well-developed trapezoidal faces. 

The cavities containing the garnet are often lined with 
a coating of purple fluorite, and a small quantity of 
arsenopyrite is usually present in addition. Pseudo- 
morphs of marcasite after johnstonotite are occasionally 
to be found in the rock. 

Under the microscope zonal banding is observable, and 
in many cases aegirine-augite is enclosed. 

The following is the analysis, viz. : — 


Si 0^ 



Per cent. 
36*87 

A1 O 3 

= 

7 “18 

Fe 0 

= 

17*12 

MgO 


12*49 

Ca 0 


11*98 

Mn 0 

= 

13*68 

Ignition loss 


•29 



99*71 


166. Kammererite. (See Stichite.) 

167. Kaolinite (Hydrated Silicate of Ahimmium). 

The ordinary porcelain clay or kaolin which, when pure, 
does not contain any alkaline substance, and should not 
fuse on extreme heating. The major portion of the numer- 
ous clays termed kaolin are more or less fusible^ and there- 
fore impure, if not misnamed. The mineral is the result 
of the alteration of felspars which have undergone extreme 
change through the probable action of hydrofluoric emana- 
tions from profound depths. It has been noted that there 
is a constant and conspicuous presence of fluorine-bearing 
minerals, notably fluorite,, throughout the China clay dis- 
tricts of Cornwall, England, The true kaolinite has super- 
ficially extremely local distribution, but considerable down- 
ward extension, and it is supposed that it may represent 
pipes up which fluoric and boracic vapours escaped (“ Sum- 
mary of Progress of Geological Survey for 1901-1902,” p. 
26). The superficial alteration or kaolinisation of felspar 
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stiil admits of application in nnmerons occurrences, which 
action may be through the circulation of meteoric waters 
containing carbonic acid. Kaolinite is known to occur at 
Killikrankie Bay, Flinders Island ; Middlesex ; Mt. House- 
top ; Derby; near George’s Bay and near Alford, Lower 
Piper River. 

168. Kerosene Shale. 

This is a substance which has been described as neither 
shale nor cannel coal, but rather as an intermediate variety 
between the shale-cannel group and bituminous coal, and 
further, it would probably produce benzines rather than 
oils. It occurs as seams in the sandstones and clay-slates 
belonging to the lower coal measures of the Permo-Carbon- 
iferous epoch in the parish of Preolenna, which is situ- 
ated between the Jessie and Flowerdale Rivers, and is thus 
about 16 miles south of the seaport of Wynyard, near 
Table Cape, North-West Coast. 

The shale and coalfield covers an approximate known 
area of about 2 miles by 1 mile^ and the shale itself has 
been exposed at two points. One of the seams is 20 inches 
in thickness, and is composed of 6 inches of the kerosene 
shale in question, with 14 inches of bright and splint ( ?) 
coal. The shale is black, has a decided pitchy lustre, 
strongly marked conchoidal fracture, and is remarkably 
tough and somewhat sectile. As fragments of the shale 
have been observed at various points, mostly in the beds 
of the streams, it is highly probable that it covers a larger 
area than has been exposed. It may also be noted that 
for many years past samples of the shale have been 
obtained on the coast mainly in the vicinity of the Inglis 
River; these have probably been washed downstream for 
a considerable distance, or they may represent an extension 
of the Permo-Carboniferous area to nearer the coast. An 
analagous mineral from New South Wales has received 
the name of woollongonite, but this is a misnomer, as it is 
not known to occur at the locality indicated by the term. 
It differs so much from the ordinary torbanite, dysodile, 
and cannel that it would seem a specific appellation is 
desirable unless the term kerosene shale may be deemed 
sufficient. 

Samples tested at the Tasmanian Government labora- 
tories yielded the following results, viz. 

Fixed Carbon. Gases, (fee. Ash. Moisture. 

No. 1 2P0 76-2 2*3 0*5 

No. 2 23*2 7D6 4*1 1*1 
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Samples have also been analysed in the laboratories of 
the New South Wales Grovernment, with the following 
results, viz. : — 

Fixed Carbon. Gaaes, &;c. Ash. MoisUuT. 

No. 3 28 '51 67-32 2-92 1*25 

(See “Report on Kerosene Shale and Coal Scams in the 
Parish of Preolenna,” by W. II. Twelvetrees, 1903.) 

The pelionite of Barn Bluff is a somewhat similar 
material, but it has not been discovered in situ ; it is only 
known as loose surface fragments of varying size. 
Mr. W. A. Dixon, F.I.C., of Sydney, New South Wales, 
states: — “ Coal of this quality should be of value for gas- 
making, but it will be of little use for oil-making, as it 
would yield more tar than oils, which would be difficult 
to purify. I am satisfied from its appearance, and 
behaviour when subjected to heat, that it would give rather 
aromatic hydrocarbons (benzine, napthalin, &c.) than fatry 
ones (olefines and paraffin). It is not a cannel (from which 
oils are not made) and not a shale (from which they 
are made). I would be inclined to name the mineral 
' pitch coal/ as being most expressive of its appearance.’' 

Average of’ analyses made by Messi's. Dixon, Ward, 
Sharp, and Newberry gave the following results, viz.: — 
Fixed Carbon. Gases, &c. Ash. Sulphur. Water. 

42-4 52-8 4*3 0-7 0*2 

169, Kilmarcooite. (See Galena.) 

170. Knoxvillite (Sulphate of OhromAum, Iron, and 

A luminium ). 

Occurs as a granular sugar-like substance of a pale-green 
colour. From adit at the Victoria Gold Mine, Salisbury. 
Analysis: — 


S 0, = 

Per cexit. 
30-32 

Crj O 3 = 

8-47 

Al, O 3 

2-48 

_ := 

15-86 

Loss on ignition == 

40 - 56 


97 -so 


The identification is somewhat doubtful 

171. Kermesite ( 0<Ry sulphide of Antimo 7 iy). 

Occurs in attached tufts of radiating capillary crystals, 
which are usually of a shade of red. It has been obtained 
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in extremely limited quantity implanted in the fractures 
of jamesonite at the British Zeehan Mine, Zeehan. 

172. Kyanite (Silicate of Aluminium). 

Occurs crystallised in long oblique four-sided prisms, 
irregularly terminated. Colour usually very pale -blue, 
commonly translucent, but may be transparent. Occurs 
in characteristic pale-blue prisms near Mt. Cameron ; also 
near Hamilton-on-Forth ; Clayton Rivulet (Gould, Pro. 
Roy. Soc. Tas., 1873). 

173. Labrador I TE ( Poly silicate of Aluminium , Sodium, 

and Calcium). 

The common rock-forming triclinic felspar which is the 
essential constituent in all basalts and dolerites. It is 
only known to occur in this island in its micro rock-form- 
ing character. 

174. Laxjmontite (Hydrated Silicate of Aluminium and 

Calcium). 

A monoclinic zeolite of extremely decomposable nature. 
It is flesh-red in colour, but soon fades on exposure. It 
occurs in the cavities of a metamorphic rock which abuts 
on to the granite, and forms druses in the homblendic 
veinstone at the Hampshire Silver Mine. The crystals show 
only the unit prism with a steep orthodome. Occurs of a 
pink colour in lode-fissures at the Shepherd and Murphy 
Mine, Middlesex. 

175. Lead, Native. 

In its native state this metal is of extreme rarity. Two 
small specimens were obtained at a mine which was known 
as the South Nevada at Dundas many years ago, and more 
recently an example was procured from the gossan outcrop 
at the Comet Mine, Dundas. 

176. Leadhillite (Sul f ho carbonate of Lead). 

This mineral crystallises in the monoclinic system with 
the common habit of a right-rhombic prism. It is charac- 
terised by its pearly lustre on the cleavage face, grey to 
yellow colour, and chemical reactions. At the Victoria 
Magnet Mine, Whyte River, it has been met with in the 
form of somewhat large amorphous masses, which rarely 
have minute crystals attached. They occurred embedded 
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in a soft ciay4ike matrix, associated with earthy pyromor- 
phite and cerussite. It has occurred rarely at several of 
the Dundas silverdead mines, and at the Magnet it has 
been found attached to the interior of small vughs in the 
gossan capping the ore-body. 

177. L'EPIDOLITE (Bade FluosUieate of /*otas.si i/rti y 

Lithium y and Aluminium), 

Commonly known as lithia mica. It usually forms coarse 
granular masses of flexible scales, which are translucent 
and of a purplish colour, varying to silver-white. It 
occurs as a narrow vein or dyke between metamorphic slate 
and an igneous rock at Mt. Ramsay. 

178. LiEPIDOMELAne (Silicate of 1 roily Alu mlviuniy and 

Potassium). 

A dark-coloured variety of mica, occurring in granite, 
usually found at the contact of the plutonic and sediment- 
ary rocks. 

Occurs at Mt. Heemskirk. Occurs in large six-sided 
tables, occasionally 1 inch in breadth, of a black colour, 
and highly adamantine. Transparent in very thin laminae, 
showing a beautiful emerald-green colour. The crystals 
for the species are remarkably fine, and well-developed. 
They are found aggregated in association with a peculiar 
amphibole and quartz, and evidently form portion of a 
contact rock on the fringe of granite. 

Locality : Hampshire, near the old silver mine, 

179. Leucochalcite (Arsenate of 

A small quantity of this substance was obtained as a 
fine fibrous coating of a milk-white colour with axinite 
and chalcopyrite at the Colebrook, North-East Dundas. 

180. Leuchtenbergite (Basic SiUcate. of Maf/nesiiuti and 

Aluminium). 

A chlorite poor in iron, and thus pale in colour. Only 
detected microscopically in the variolite rock at the Magnet 
Mine, 

181. LBUcopraiTE (Arsenate of Iron), 

White arsenical pyrites is not so abundant as arseno- 
pyrite, but it is by no means a rare species. 

At North-East Dundas it is occasionally met with, and 
at the Colebrook Min© it is the prevailing arsenical iron 
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ore, occurring in irregular patches in the interstices of 
and disseminated throughout the axinite-bearing rocks. 
At various mines in the North-East Dundas district this 
species occurs in more or less quantity. 

182. Lillianite ( Snl'phohismutite of Lead). 

Found disseminated in association with bismuth sul- 
phide and other minerals in a quartz matrix at the Osborn 
Blocks, Mt. Farrell. 

This is an extremely unusual mineral, which was named 
after the Lillian Mine, near Leadville, Colorado ; it is also 
recorded as occurring in Sweden. As found in this State 
it is highly argentiferous, often assaying several hundreds 
of ounces of silver to the ton of ore. 


188. Lignite (Brown Coal). 

A semi-formed coal, retaining the texture of the wood 
from which it was formed. BischoS ; Breadalbane ; Evan- 
dale^; Macquarie Harbour; Launceston; Young Town; 
Fig Island ; and other places. 

At BeaconsJield a peculiar variety is found, which 
appears to be close to a form that has been named dop- 
plerite. It is an extremely brittle, intensely black, highly 
polished, jet-like hydro -carbonaceous substance that has 
been obtained from the Tasmania and other gold mines 
at Beaconsfield. It occurs at considerable depth from the 
.surface in the workings of the mines, which are in Silurian 
strata, and apparently originates from infiltrated water 
charged with organic matter. A mineral with much the 
,:same appearance and nature has been found in the Bischoff 
Silver-lead Mine; it occurred filling cleavage planes and 
in vughs in the lode gaague. At the Upper Arthur River, 
.about 3 miles from Bischoff, a similar substance occurs in a 
hard siliceous rock, again filling cavities. 


184. LxthoMxUioe ( findrated Bilicate of Aluminium). 

A soft, unctuous, clay-like substance, more or less 
coloured by iron oxide. In common with similar sub- 
stances, an unsatisfactory mineral. 

Near Conara ; Piper River ; Mt. Claude ; Flinders 
Island ; Mt. Bischoff. Abundant at Mt. Lyell, often con- 
taining native copper ; Blue Tier, near Beaconsfield ; often 
met with on the north-east tinfields, where it apparently 
results from the decomposition of felspars of the granite. 
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185 Magnesite (Carbonate of Macjnedum). 

Occurs in serpentine, Parson's Hood Mountain ; in veins, 
Trial Harbour ; Meredith Range ; Dundas ; lieazlewood. 

This mineral has only been detected in comparatively 
limited quantity, although usually not by any means a 
rare species under favourable conditions. It is always 
massive, and often contaminated with earthy matter. The 
pure mateiial is milk-white, and of a close, compact tex- 
ture. When free from silica and lime it is of considerable 
commercial importance. 

186. Margarite (Hydrated Silicate of Alwaiimuni and 
Calcium ). 

This substance belongs t)o the class of basic brittle micas 
•which form a transition from the micas proper, or those 
mineral species which are characterised by their distinctly 
elastic iaminse, and the chlorites, which latter are com* 
monly foliated or show a granular aggregate of scales, and 
which are, moreover, usually coloured green by ferrous 
iron. Margarite or calcium mica crystallises in the mono- 
clinic system, but is rarely in distinct crystals; it usually 
occurs in aggregates of pearly subtranslucent scales of pale 
tints. It is an alteration product, wliich is not rarely a 
common ingredient in the geologically older schistose rocks. 
It occurs in the schists of the Lyell-Read districts, which 
are presumed to be mainly of igneous origin. Professor 
J. W. Gregory remarks: — The rocks of the Mt. Lyell 
schist's are, moreover, very poor in lime ; accordingly they 
cannot include any considerable amount of the lime-mica,, 
margarite " The Mount Lyell Mining Field,/' Aus. In. 
Min. En., 1905.) The indefinite substance which has been 
termed margarodite is also referred to in the same report 
as forming the base of the Lyell schists, and may be 
regarded as composed of a very fine-grained intermixture 
of p aragonite (white soda mica) and one of the varieties of 
damourite (white potash mica), with occasional inclu- 
sions of margarite. “ These minerals are not always pre- 
sent in a crystalline form, but the crystalline patches 
pass off imperceptibly into crypto-crystalline and granu- 
lar material. The material has no doubt beoti formed 
from the decomposition of an alkali felspar, from which 
most or all of the alkalies have been leached away '' 
(Joe. cit.). 

187. Limonite (Hydrated Peroa'ide of Iron ). 

This is not what may be termed a good specie-s, . as it 
never occurs in distinct crystals. The streak is always 



BY W. F. PETTERD, C.M.Z.S. 


107 


yellow, by which it may be known from hematite and mag- 
netite. It often forms a cementing medium of breccias 
and conglomerates. At Bundas is occurs pseudomorphous 
after siderite, and is then known locally as tomahawk 
iron.” On the banks of the River Tamar extinct Tertiary 
species of fresh- water bivalves belonging to the genus Unio 
are occasionally obtained, similarly changed to limonite. 
At Beaconslield, at the eastern tinfields, and at the Savage 
River crystals of pyrites have been found altered in the 
same manner. It is abundant at the Heazlewood, Mere- 
dith Range, Savage River, Ilfracombe, Beaconsfield, 
Blythe, Dial Range, Mt. Claude, Middlesex, Housetop, 
Mt. Lyell, King River, Mt. Ramsay, Mt. Read, Magnet, 
Bischoff, Bundas, Zeehan, and many other localities. 
Much of the material usually termed gossan on all the 
mining fields in this State, in common with what prevails 
in most mineral-producing centres, is limonite. In mineral 
veins carrying the unstable pyrites, chalybite, or other 
iron-bearing minerals, it is usual to find the capping or 
upper portion of the mass consisting of much brown oxide 
of iron, more or less contaminated, or otherwise gossan. 
This alteration is created by oxidising agencies. This 
characteristic is almost invariable in regard to copper- 
bearing ore-bodies, or any lode containing pyrites in any 
form, and in this State is a prevailing feature of our 
larger metallic veins. Sometimes the rusty material is 
in connection with quartz as gangue, and then the latter 
is generally honeycombed, due to the loss of the original 
pyrite. The presumed connection between the outcrop and 
the ore which may exist below is expressed by the old 
adage — 

A lode that wears no iron hat 

Is never likely to be fat.” 

The ferric hydrate or limonite occupies naturally only the 
superficial portion of the lode or vein, or above the water- 
level of the country below which the primary sulphide of 
the metals may be expected to occur with little alteration. 
Enormous masses of this substance have been worked at 
many of the mines occurring in this State, notably at the 
West Comet, Hercules, and Magnet. At the Hercules 
much of the gossan contained payable quantities of both 
gold and silver. A limited quantity was exceedingly rich — 
up to as high as 20 oz. of Au with 3 to 400 oz. of Ag. 
At the lastmentioned mine many thousands of tons have 
been mined, containing high values in both lead and silver, 
the former in the form of disseminated oxide and car- 
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bonate, and the latter mainly in the form of minute par- 
ticles and crystals of chloro-bromide or analagous minerals. 
Sometimes it happens that the agencies of oxidisation affect 
the lodemass to considerable depths, as has occurred at the 
Magnet Mine, where the gossan has been mined at a depth 
of over 500 feet, but the decomposed ore is in diminishing 
length as level succeeds level. This is probably the greatest 
depth to which the gossan is known to occur in this State ; 
but in the well-known Dalcoath Mine, Cornwall, England, 
the oxidised products have been found to a depth of 197 
fathoms (Collins, Journal R. Inst. Cornwall, Vol. IX., 
p. 471), 

Regarding the associated secondary minerals, it has been 
shown that metallic sulphides exposed to the influence of 
water free from carbonates are usually converted to sul- 
phates, but the presence of carbonates determines the 
formation of oxides, hydrates, and carbonates, the chromic, 
vanadic, and other acids obtained from the minerals of the 
adjacent rocks or the lode constituents also affecting those 
which are formed in the material resulting from the altera- 
tion of the original lode and contents. The gossan gener- 
ally bears a relation to the normal ore-body, but it does 
not always follow that a rich outcrop will cover a corre- 
spondingly rich material below the zone of oxidation. The 
gossan outcrop of silver-lead or copper lodes is of great 
interest to the mineralogist, as it is from this that he 
secures many of the most beautiful minerals occurring in 
nature, both as regards attractive colouration and crystal- 
lisation. ^ It is in this laboratory that the oxysalts have 
their ^ origin, and form numerous homogeneous chemical 
combinations known as mineral species. The beautiful 
chromates, phosphates, arsenates, carbonates, and other 
secondary minerals are almost confined to the zone of 
oxidation, and^ would be practically unknown but for the 
influence of this. Nature’s alchemist. 

Limonite has the property in a high degree of agglutin- 
ating sand and gravel into concretionary forms, which vary 
in size from quite minute to masses a foot or more in 
diameter. Although the shapes assumed are generally 
very irregular and capricious, they are often more or less 
rounded, occasionally tubular or box-like. They may show 
a hollow interior surrounded by a comparatively thin crust, 
enclosing mud^ sand, or a loose stony kernel, in which latter 
case they may distinctly rattle on being shaken. Such 
examples are common about Ravenswood and numerous; 
other localities where decomposed effusive rocks have been 
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subjected to the influence of meteoric waters. At the Vale 
of Belvoir remarkably-shaped worm-like and other fantastic 
concretionary forms are abundant. In cavernous vughs 
which are occasionally met with in mines, such as have 
occurred in the gossanous upper workings of the Hercules 
Mine, limonite is not infrequently found in stalactitic 
forms, pointing to its deposition from surface waters. 
These are sometimes of considerable length, and are 
not rarely blackened by manganese hydrate. More 
rarely they are more or less coated with minute crys- 
tals of mimetite, and even still more rarely they are orna- 
mented with blebs of dundasite and crystals of cerussite, 
which scintillate when seen by artificial light. This 
mineral forms in most part what is commonly known as 
bog-iron ore,’* generally containing more or less man- 
ganese ; and occasionally a fibrous structure is developed, 
as is sometimes seen in lode outcrops. What is known as 
ochre ” is this mineral mixed with aluminous material. 
In this form it becomes a valuable substance, used as a 
colouring medium in the manufacture of paint. This iron 
ochre is fairly abundant in many localities, and is reported 
to be industrially worked near Carlton. Limonite in 
irregular elongated cylindrical forms is abundant in the 
recent clays used for brick manufacture in the vicinity of 
Launceston. These have been mistaken for fossilised por- 
tions; of trees, organic remains, and even for reptiles. 

At Mt. Lyeli blocks of concretionary limonite which are 
hollow often contain implanted crystals of cuprite. Speci- 
mens have been obtained showing exceptionally well-formed 
crystals of this mineral, which are occasionally of a remark- 
ably large size for the species. At the Dundas Extended, 
Adelaide, Magnet, and Whyte River silver-lead mines 
magnificent samples of crocoisite have been obtained pene- 
trating and implanted upon limonite in association with 
manganese oxides. It may be remarked that chalcophan- 
ite, cerussite, gibbsite, and other well-known minerals are 
commonly similarly connected, which occurrences are 
referred to xinder their respective heads. Native copper 
has been found associated with this mineral at the Rocky 
River and in the vicinity of M't. Lyell; and native silver 
in capillary masses has been collected at several mines at 
Zeehan, at the Murchison Mine at Mt. Farrell, as well as 
other finds of a similar nature of less importance. At the 
celebrated Bischoff mines it forms the major portion of 
that part of the mine known as the Brown Pace,” which 
was beyond reasonable doubt a huge mass of pyrites con- 
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taining disseminated cassdterite, and in parts extensive 
bodies of tourmaline and other minerals. At the Mt. 
Cleveland Tin Mine large quantities occur also containing 
finely disseminated tin ore. 

Hudlestone has remarked (Pro. GeoL Assn., VoL XI. 
1889, p. 104) that iron in rocks is rendered locomotive 
by means of carbonic acid, a soluble acid carbonate being 
formed, and is fixed by means of oxygen, the solution of 
bicarbonate on exposure to air depositing the hydroxide as 
a kind of bog-ore. 

188. Magnetite (Sesquioxide of Iron). 

Crystallises in the isometric system with a common 
octahedron habit, but also occurs in dodecahedra; the 
cubic form is exceedingly rare. The pure mineral contains 
empirically^ 28 per cent, of oxygen. It may be recognised 
by its strong magnetic character, its effect upon the com- 
pajss, and by its black powder. With menaccanite it 
forms large quantities of black sand, which results from 
the disintegration of the crystalline rocks. Microscopic- 
ally it is always present as a constituent in all dense dark- 
coloured rocks of the basic type. It apparently separated 
from the molten magma at an early phase of the consolida- 
tion of the rock, and is often found embedded in other 
constituents. The irruption of granite or other plutonic 
rocks is supposed to cause, in many cases, a metamorphism 
to magnetite of other oresi or adjacent rock-masses. It may 
also be the result of the deoxidation of hematite or of con- 
tact with effusive rocks. It is supposed that amphibolite 
often alters this mineral. Mantite is presumed to be a 
pseudomorph after hematite. A remarkably pure, highly 
magnetic form occurs in large quantity at the Hampshire 
Hills. It is somewhat granular in structure, and often 
presents a striking iridescent tarnish. At Meredith Eange 
to the vicinity of the Pieman Eiver it is in great plenty ; 
Ilfracom^, with hematite and other ores of iron ; at the 
Blythe Eiver, near Housetop Mountain; Mt, Pelion; Dun- 
das, near Mt. Black. At the Savage Eiver it shows strong 
polarity and forms enormous masses associated with pyrites 
and limonite ; plentiful at Mt. Agnew. In the vicinity of 
Bell Mount, Middlesex, the massive ore is abundant, occa- 
sionaHy in close intermixture with garnet. It also occurs 
at this locality as beautifully-formed little octahedra, and 
occasionally dodecahedra, which ai^ really excellent speci- 
mens of their kind. At the Tenth Legion, near Zeehan, 
it is found massive, with occasional vughs, in which large 
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well-formed crystals are not rarely obtained ; abundant at 
South Mt. Darwin. “ A massive intensely black and shin- 
ing magnetite, which shows strong polarity, occurs in con- 
nection with the serpentine at the Serpentine Hill, over the 
Argent tunnel, on the Emu Bay Hailway Company’s line. 
It often shows a fibrous structure^ which is at times 

remarkably distinct, and may be disiocatJed 

In the serpentine of Bundas and ISTorth Dundas there 
is a notable development of fibrous or columnar magnetite 
in veins throughout the rock. The fibres and columns are 
usually straight, and stand at right angles to the course 
of the veins. At times they are strangely co-ntorted into 
sinuous curves. The magnetite is commonly polar.” 
(L. K. Ward.) 

There are less important occurrences of magnetite at 
several other localities. 

189. Malachite (Green Carbonate of Copper). 

This mineral j which is so abundant in several of the 
mining districts of Australia, is here comparatively rare, 
and only known to occur m a thin coating or incrustation. 
Heazlewood ; Cascade ; Mackintosh River ; Badger Head ; 
Frankford, &c. Eastern Proprietary property, Scamander 
River, in a mammillated form, with pyrite and chalco- 
pyrite. 

190. Manganite (Hydrous Manganese Sesquioxide). 

This material crystallises in the orthorhombic system. 
It occurs in bunches of striated columnar crystals, whch, 
under favourable conditions, are among the most perfect 
examples of mineral crystallisation. It also occurs massive 
and radiating. 

As small bunches of well-formed crystals, Hampshire 
Silver Mine. 

191. Mariatite (Sulphide of Zinc and Iron), 

This is a variety of blende, portion of the zinc being 
replaced by iron. It is dark-coloured, almost black, with 
sub-metallic lustre. 

wStar of Peace Tin Mine, Cascade ; Rex Hill, near Ben 
Lomond ; Mt. Bischoff ; and other localities. 

192. Maecasite (Sulphide of Iron). 

This extremely variable mineral, both as regards com- 
position and habit of occurrence, is also known as 
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white ’’ iron pyrites. It is practically dimorphous with 
ordinary pyrite, but is often contaminated with arsenic, 
which element replaces portion of the sulphur. It crystal- 
lises in the orthorhombic system with the primary form 
of the right rhombic prism, with numerous modifications. 
It often occurs in reniform and botryoidal masses, and at 
times assumes a capillary habit. In colour it vairies from 
a pale bronze-yellow to almost tin-white. It readily 
decomposes, and is the parent of several sulphates of iron. 
Alterations to limonite, sphalerite, and other minerals are 
recorded, and pseudomorphs are common. It occurs after 
wood at Cox’s Bight and elsewhere. The rounded concre- 
tions of the orbicular ” rock which occurs in the vicinity 
of the Magnet Mine are at times transmuted to this 
mineral, while at Beaconsfield Teritai^' fossil -fruits, met 
with in the deep auriferous alluvial, are similarly altered. 
In the stanniferous drift of Cape Barren Island these 
fossil-fruits have also been found, and are in many 
instances altered in the same manner. Marcasite is appar- 
ently of comparatively recent origin, and is of common 
occurrence in connection with clay, lignite, and the coal 
measures. 

It often occurs in the Mersey and Don coal measures ; 
at Beaconsfield, Scamander Eiver, and many other 
localities. 

193. Marialite (Hydrouii Silicate of Aluminium and 
Calcium). 

This is a member of the scapolite family. Its mode of 
crystallisation is in the tetragonal system, but it is com- 
monly in the massive state. 

This mineral was obtained as loosened rounded boulders 
from a vein in a seam of asbestos oocurrimg in the serpent' 
ine at Anderson’s Cteek, near Beaconsfield. It was mis- 
taken by the miners for quartz, which it somewhat 
resembles. It has, however, a slightly greenish tinge, and 
its hardness is only between 5 and 6. It is soluble with 
difficulty in H Cl. 

Microscopical characters confusedly crystalline, with 
the larger crystal faces obscurely divergent. The crystals 
often form rosettes. Double refraction higher than quartz. 
Extinction straight in longitudinal sections. No sensible 
absorption. 

Scapolite occurs mostly in metamorphosed rocks, ophites, 
amphibolites, gneiss, and altered gabbro. At Anderson's 
Creek its occurrence is probably due to vein-forming pro- 
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cesses. It also occurs at the Heazlewood in limited quan- 
tity, of a pale-green colour. 

194. Marmolite (Foliated Ser'pentine). 

Serpentines vary to a considerable extent, both in 
colour and structure. This is the distinctly foliated 
variety. 

Bonanza Mine, Dundas (Montgomery). 

195. Massicot (Tellotu Lead Oxide), 

Usually occurs as a powdery coating on the sulphide or 
oxidised lead ores ; it is but rarely met with in a massive 
condition. It is often closely intermixed with the oxides 
of antimony and iron. 

Obtained in comparatively large quantity with galena, 
cerussite, and anglesite, Comet Mine, Dundas ; with ferro- 
manganese, cerussite, and galenite, but rarely associated 
with crocoisite, Adelaide Proprietary ; incrusting Jameson- 
ite and galenite, usually intermixed with antimonial ochre, 
Madame Melba, North Dundas; in limited quantity at 
several of the Heazlewood and Zeehan silver-lead mines. 

At Dundas this ore gives high assay returns in silver, 
which metal probably occurs as an intermixed chloride. 

196. Matlockite (Oxychloride of L^ad). 

A mineral first discovered at the old mining locality of 
Matlock, in Derbyshire, England, and hence the name 
given to it. It crystallises in the tetragonal system, but 
affects a tabular habit, due to the development of the basal 
pinacoid, and thus may be distinguished from its congener 
phosgcnite, which has a prismatic habit, although falling 
into the same crystallographic system. It is often pearly on 
planes of cleavage, and may be transparent to translucent. 
It was found in tabular crystals of a greenish-grey colour, 
apparently rare^ associated with mixed sulphide and car- 
bonate ores of lead at the Sylvester Mine, Zeehan ; in 
small patches of a honey-yellow colour attached to galena 
at the Montana Mine, Zeehan. At the Magnet* Mine it 
is not rare, occurring of the noi'mal form in smallish pale- 
yellow crystals attached to gossany ferro-manganese, in 
association with minute crystals of crocoisite and purplish 
chalcophanite, 

197. Mblaconite (Black Oxide of Copper), 

This mineral is also known as tenorite. Earely found 
in quantity; its common mode of occurrence is as a thin 
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coating upon otlier copper minerals. It is found at 
several mines at Cascade. At this locality it was 
met witli disseminated and filling small pockets in the 
granite, often occurring with chalcopyrite and cassiterite; 
Penguin Copper Mine, with pyrites and gray sulphide of 
copper ; Saxon’s Creek, near Prankford, in the clefts of 
lode quartz, with cupriferous pyrites; in considerable 
quantity, associated with tile ore and chalcopyrite, Eastern 
Proprietary Mine, Scaraander River; in an old adit, Aus- 
tralasian Slate Quarry, Back Creek ; Burnie Copper Mine, 
Blythe, coating chalcopyrite; Mt. Balfour and Mt. Lyell 
with other ores of copper. 

198. Melanchroite (Basic Chromate of Lead). 

This form of lead chromate differs mainly from crocoi- 
site in its darker colour and brick-red streak. 

Judging from the small quantity obtained, it appears to 
be of rare occuri’enoe.. That examined was found on some 
specimens of ferro-manganese gossan from the Adelaide 
Proprietary Mine, at Dundas>. It occurred in small amor- 
phous patches, mixed with larger masses of its congener 
and flakes of galena. 

Hitherto its only recorded locality has been the silver- 
lead mines of the Ural, Siberia, so that its detection here 
is of interest to mineralogists. 

199. Melanite (Calcium — Iron Garnet). 

As small dodecahedral crystals in the haiiyne-trachyte 
and el^olite-syenite of Port Cygnet. The crystals are 
occasionally beautifully formed (110), often with splendid 
zonary structure, as seen in section under the microscope,, 
and in grains. 

209, Melanterite (Hydrous Ferrous-svlfhate). 

Doubtless originates from the decomposition of pyrites; 
it is usually found in old mine workings, where there is a 
slow percolation of water. 

In adit level, Mt, Bischofi ; Silver Crown Mine, Zoelian ; 
Blue Tier, near Beaconsfield. At the Tasmania Gold 
Mine, at Beaconsfield, it occurs in considerable quantity in 
the older workings. 

201. Melilite (Silicate of Aluminmm^ Iron, Caleiumy 
Magnesium, and Sodium). 

As microscopic rock-forming crystals in the raelilite-basalt 
of the Shannon Tier, and One Tree Point, near Hobart. 
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•202. Menaccanite (Titanic Iron Oxide), 

This, with pleonaste, constitutes the ''black jack” of 
the East Coast tin-miners. It is extremely abundant, 
its principal localities being the Blue Tier, Cascade, Mt. 
Claude, Denison, Dundas, Blythe Biver (blue-black to 
black) ; George’s Bay, and other places. The variety 
nigrine is said to occur abundantly at Bocky Point, West 
Coast. 

It occurs fairly abundantly in small, well-formed, and 
highly modified crystals impregnated in the hornblende 
rock of the Mt. Eamsay Bismuth Mine. 

203. Mesolite (Hydrated Silicate of Aluminium ^Calcium, 

and Soda), 

A zeolite occurring as small globules of a fibrous 
structure. 

In basalt, near railway-bridge, Hellyer River ; Bell 
Mount, Middlesex, with other zeolites; Myrtle Bank and 
other places under like conditions. 

204. Mica Group. 

The various and somewhat numerous species belonging 
fco this important gi'oup are all strongly characterised by 
their basal cleavage, thus yielding easily perfect laminae 
of extreme tenuity; or in other words they have a mica- 
ceous structure. The laminae are remarkably tough, and 
more or less elastic. All the micas have a splendent 
pearly and metalloid lustre, although they vary in colour 
to a remarkable extent. All the members of the group 
resemble each other, their perfect basal cleavage permit- 
ting smooth plates to be separated, which are noted for 
bheir elasticity. They all belong to the monoclinic system 
of crystallisation, but they have a pseudo-hexagonal habit, 
differing from all other monoclinic minerals in the form 
assumed by the crystals, and by their optical behaviour. 
The acute bisectrix or first median line is not absolutely 
normal to the basal plane, although it seldom makes an 
angle of more than five or six degrees with the direction 
of cleavage, and frequently one of less than half a degi*ee. 
Eor this reason cleavage plates of mica show interference 
figures under convergent polarised light. The micas are 
essential and important constituent® of many igneous 
rocks, such as granites, gneisses, schists, and others. In 
pegmatite veins the crystals and plates are often of large 
dimensions, even up to several feet in diameter in the mica 
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■mines of India, Russia, Canada, and even in Central Aus- 
tralia. Several of the species are of considerable com- 
mercial importance, being employed as electrical insulators 
and for other uses. Lepidolite is the main source of lith- 
ium used in the pharmacopoeia. In chemical composition 
they are difficult to classify, as they have a tendency to 
merge one into the other. They may be conveniently 
divided into — 

(1) Ferro-magnesium mica = biotite. 

(2) Alkali mica with potash = muscovite. 

„ „ soda - paragonite. 

„ „ lithia ~ lepidolite. 

That rich in both iron and lithium is termed zinnwald- 
ite, and that containing high magnesia and little iron is 
termed phlogopite. Muscovite is an essential in many 
granites ’and porphyries, but is not contained in effusive 
lavas. It also occurs in rocks subject to regional metar 
morphosis. Lepidolite occurs in pegmatite granites usually 
associated -with tourmaline and minerals containing fliior- 
ine. Zinnwaldite is invariably present, if not masked by 
alteration, in the acid tin-bearing rocks. Biotite is found 
in some granites, and is common to many rocks of volcanic 
origin, and also to the crystalline schists. Many minor 
varieties have been named owing to local peculiarities or 
variation in constituent composition, such as fuchsite 
(chrome-mica), roscoelite (vanadium mica), alurgite (man- 
ganese mica), and many others. 

See Biotite, Lepidolite, Muscovite, Phlogopite, 
Seri CITE, Zinnwaldite, 


205. Micbocline (Folymtcate of Potassium and 
Ahimlniutn), 

A triclinic potash felspar occurring abundantly in the 
hypersthene granite of St. Mary’s Pass. 


206. Miloschinite (Eydrous SUimte of Aluminiurri and 
Chromic Acid). 

This is also known as chromic ochre. It is a soft clay- 
like pulverulent or earthy mixture, which is coloured 
various shades of green by chromic acid. It occurs plenti- 
fully at the Blue Tier, near Beaconsfield ; at Dundas, near 
Mt. Claude; and at Zeehan. 
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207. Millerite (Sulphide of Nickel). 

Occui's in the form of delicate brass-like fibres, usually 
in the fissures of serpentine and other rocks. It may have 
been introduced into the rock as nickeliferous pyrites. 
The pure mineral contains approximately 64 per cent, of 
nickel. 

Occurs as capillary filaments near Leslie Junction, Dun- 
das, with pentlandite ; in serpentine near the Colebrook. 
It has been reported to occur with galena and other min- 
erals at the old silver mine at the Penguin. At the Blue 
Tier, near Beaconsfield, it has been noticed in small quan- 
tity. 

208. Mimetite (ChloToar senate of Lead). 

This and its congener pyromorphite are not by any means 
rare species, since they are commonly found in more or 
less quantity in the upper levels of many lead mines, where 
they doubtless originate from the decomposition of galena, 
the alteration of arsenopyrite affording, directly or 
indirectly, the acid radical to the lead for the mimetite. 
Isomorphous admixtures, with its ally pyromorphite, are 
abundant ; in fact the one grades into the other imper- 
ceptibly, and they have several characteristics in common. 
They exhibit optical anomalies ; the chloro-arsenate is 
always biaxial, and the chloro-phosphate is uniaxial ; in 
proportion to the degree of admixture of the firstmentioned 
it changes to the biaxial. Both crystallise in the hexagonal 
system. At times there may be a pronounced curvature of 
the prism faces to such a degree as to form almost spherical 
masses. This variety is known as campylite. 

Occurs in minute bunches of crystals on the wall of the 
lode at the Hampshire Silver Mine ; at the Magnet Mine 
the mineral is often found in Veil-formed crystals, which 
are from almost, colourless to the normal brown. Occurs 
at the Britannia and other Zeehan silver-lead mines; at 
the Hercules in white to dark-brown crystal groups ; at 
North-East Bundas it has been obtained in the usual small 
crystals, at times fairly plentiful. 

V ariety — Chroma ferom Mimetite, 

This variety never assumes the barrel-like shape so 
common to the typical mineral. It is found in short- 
hexagonal prisms and plates, with basal terminations, 
usually about 1 millimeter in breadth and length. The 
colour varies from a decided brownish -green ^ to deep 
orange ; it is shining and opaque. The streak is orange 
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to siskin-groen. Before the blowpipe in salt of phosphorus 
it remains green when cold after both flames. In closed 
tube with splinter of charcoal and heated intensely it gives 
very strong and characteristic reactions for As O 4 ; with 
cupric oxide gives flame reactions for Cl, and in closed tube 
with magnesium wire the odour of P -O 5 It is reduced to 
metallic lead with soda on coal. This is a variety suffi- 
ciently distinct in composition, colour, and habit to be 
worthy of record. It is rarely met with at its only known 
localitiy, and then in comparatively small groups of crystals, 
but its peculiar colourization, combined with the habit of 
usually occurring in thin plates, at once arrests attention. 
Tho chemical reactions show that it is more allied to 
mimetite than to pyromorphite, a chromiferous variety of 
which has been recorded. Locality : The Magnet Mine, 
attached to the gossan in the superficial workings. 

Variety — Petferdite. (Twelvetrees, Pro. Roy. Soc. Tas, 

1901.) 

It has been shown by Dr. C. Anderson that this pre- 
sumed new mineral species is but a crystallographic variety 
of mimetite (Anderson, “ Records of the Australian 
Museum,'' Vol. VI., Part 3). Referring to the ci'ystals 
the writer states, loc. cit., ‘‘ Three crystals, each almost 
4 mm. in diameter, were measured in a two-circle gonio- 
meter. The angles obtained are only approximate, as the 
faces are interrupted, wavy, and slightly curved, usually 
yielding only a vague patch of light in the telescope. The 
basal plane is rough, and gives no reflection ; therefore the 
crystals were centred by the prism faces. The system is 
hexagonal, the forms present being C ( 0001 ) and ( 1121 ). 
Pyramidal faces do not occur in all the crystals, and the 
pyramid ( 1011 ) is the commoner and better-developed. 
Prom the measurement 0001 a 1011 - 38^ 42', the length 
of the vertical axis was found to be ’69 38. The measure- 
ment angle 0001 A 1121 is 53 ^ 20', calculated 54 ^ 13'," 

Occurs in the form of somewhat thin hexagonal plates 
or crystals, which are usually about 5 mm, in diameter, 
but occasionally up to 9 mm., and still more rarely of a 
large size. The colour is white, passing to a pale-grey on 
the surface. Locality : The Britannia Mine, Zcehan. 

209. Mineral Pitch. (See Asphaltum.) 

210. Minium fJRed Oxide of Lead). 

Occurs as a pulverulent coating on other lead minerals 
and lode-matter. The colour is an unmistakable bright-red, 
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with a feeble lustre. Locality : Whyte Hiver Silver-lead 
Mine. 

At the Adelaide Proprietary, Dundas, the cerussite 
crystals are occasionally pitted with a dull black lead- 
oxide, which may be this species discoloured with powdery 
oxide of manganese, or it may prove to be its more rare 
congener the binoxide (piattnerite). The minute quantity 
noticed prevents a careful examination. 

Obtained as small encrusting patches of the usual bright- 
red colour in the superficial workings of the Long Tunnel 
Mine, Castray River. 

211. Mirabilite. (See G-lauber Salt.) 

212. Mizzonite (Chlorosilicate of Calcium and Alu- 

minium ). 

A scapolite, which occurs as small tetragonal crystals^ 
with the habit' of four-sided prisms. It is of a pale-brown 
colour, and is translucent, with a distinct vitreous lustre. 
The small crystals, which are somewhat irregularly grouped 
together, forming thus a matted mass, are individually 
divergent, and at times much intermixed. Tlae crystals 
are elongated with distinct vertical striation. This min- 
eral, as is not an unusual feature in the majority of the 
members of the scapolite group, is specially and readily 
liable to extreme alteration by decomposition, this when 
well advanced assuming the form of a dull, chalky, white, 
almost powdery substance, which is attached to, and 
encrusts in irregular patches, the matted crystals which 
remain unaltered. The mass of the material containing 
the mizzonite is usually in a very crumbling condition, 
and is commonly discoloured by associated earthy matter 
as well as by the oxides of manganese and iron. Locality : 
North-East Dundas, 

The same species of mineral also occurs at the base of 
Valentine’s Peak, Upper Emu River. At this locality it 
occurs mainly in the amorphous form, showing a granular 
structure, with an occasional slight fibrous tendency. The 
cavities or fractures are lined or coated with a thin layer 
of small crystals, which are fairly well developed. The 
crystals are irregularly interwoven, and of a very pale^ 
brown colour. 

The massive mineral is always of a somewhat pale colour, 
varying from almost white to a light shade of brown ; more 
rarely there are ill-defined seams and patches of a bluish 
tint. It appears to be fairly abundant. 
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213. Molybdenite (Disulphide of Molybdenum ), 

This substance is found as very characteristic graphite- 
like flakes, with a high metallic lustre, which are readily 
severable. The crystals are often met with ; they are 
hexagonal in form, tabular, and slightly tanering, and are 
usually implanted in fissures and cavities of the granite 
or other acid rock to which the species is peculiar. 
Although found disseminated throughout granites and 
porphyries, it is more abundant in quartz veins traversing 
these rocks, and also in pegmatite dykes and pipes. Small 
crystals fairly well formed are often found at Cape Barren 
Island, at the Blue Tier, and at the Shepherd and Murphy 
Mine, Middlesex, but nothing anproaching such marvellous 
crystals and plates of this mineral have been discovered 
in this island as have been obtained at the Kingsgate 
mines near Glen Innes, N.S. Wales. No discovery has been 
made of any commercial importance, although the mineral 
is widely distributed in the North-Eastern and Western 
tinfields. Occasionally the mineral is obtained coated 
with a thin layer of molybdic ochre, an oxide resulting 
from the alteration of the original sulphide, and examples 
in the matrix from near Lottah show a decomposition to a 
distinct blue-black substance, which is very likely identical 
with ilsemannite, which is said to be a molybdate of molyb- 
dic acid. In the granite and porphyry of the Blue Tier 
molybdenite is not uncommon, as small flakes and patches 
in association with cassiterite. It occurs at Heemskirk ; 
with magnetite and amphibole at a locality 6 miles east 
of Hampshire, and west of the Blythe River ] at South 
Blinders and Cape Barren Islands with tin ore ; in garnet 
rock, Upper Emu River; in tough siliceous rock with 
columnar hornblende at Highwood on the Upper Blythe 
River ; with garnet and hornblende in small flakes at the 
Whyte River; at Schouten Island; and many other local- 
ities of minor importance. The most important use for 
molybdenum is in the manufacture of molybdenum steel, 
to which it gives hardness, toughness, and elongation, 
without any deteriorating effect when heated and welded. 
It has minor uses in analysis as a reagent, as a disinfect- 
ant, and in pottery glazes. 

214, Molybdite (Molybdic Acid or Oxide), 

Obtained in small quantity as a pulverulent incrustation 
of a clear yellow colour and dull earthy appearance on a 
hard dark-coloured siliceous base at the Hampshire Silver 
Mine (W. R. Bell); on lode-matter, mainly greisen and 
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quartz porphyry, as a thin powdery crust with molybdenite, 
at the Blue Tier; on white opaque quartz at the River 
Iris, with the sulphide and cassiterite. 

215. Monazite (Phos'phate of Cerium Metals). 

The late Professor Ulrich states (“ Minerals of Tas- 
mania,'’ 1906): — ''This rare monoclinic mineral occurs in 
aggregations of small, ill-formed crystals of light-browm 
colour, generally associated with wolframite, in the lode- 
stone of the West Bischoff Tin Mine. Its discovery and 
determination are due to Professor Stelzner, of the Mining 
School of Freiberg, Saxony, on specimens contained in a col- 
lection of minerals from the Mt. Bischoff district sent to 
Freiberg by Mr. Kayser.” In the alluvial tin- wash of the 
Stanley River a heavy sand occurs, which is left in the dish 
by the ordinary process of prospecting. It is very fine, pale- 
yellow in colour, and semi to quite transparent. Under the 
microscope it is found to be subcrystalline, and much 
waterworn. This is monazite, and the same remarks apply 
to the mineral as found at the other localities mentioned. 
At Salisbury, near Beaconsfield, it is extremely pale in 
colour, almost white, but otherwise the same. At the south 
side of Mt. Stronach, near Scottsdale, it occurs in fairly 
large quantity, and an attempt was made to work the 
deposit commercially, but it was found, upon analysis, that 
it only contained about 2 per cent, of thorium oxide, which 
is the valuable accessory substance that is required. The 
use to which the thorium oxide is put is for the production 
of thorium nitrate for the manufacture of incandescent 
mantles for illumination. At the Fraser River, King 
Island, an extensive deposit of fine alluvial material occurs, 
said to be rich in monazite (reported to be also poor in 
Th). It is associated with extremely minute particles of 
cassiterite and other heavy minerals, all in a remarkably 
fine state of subdivision. At the Cleveland Tin Mine, situ- 
ated at the foot of the Meredith Range, the mineral under 
review is fairly plentiful in the tin-drift; at the Briseis, 
Pioneer, and South Esk Tin Minesi it is not uncommcn, 
but not of any commercial importance. It occurs at and 
near the Shepherd and Murphy Mine, Middlesex. In the 
vicinity of Lottah some ■ comparatively coarse specimens 
have been obtained, but it does not appear to be plentiful 
at this locality. At North Heemskirk a fine granular 
monazite is somewhat plentiful in the alluvial tin drift. 
It differs from that from most other localities, inasmuch as 
it is darker in colour, approaching more to brown than the 
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usual yellow. No analysis has been made as to tho con- 
tained Th 0 In short, this mineral may be said to occur 

in almost alf the allaviai tin workings, as well as in ihe 
vicinity of many of the acid eruptive rocks. The commer- 
cial supply of monazite, which is remarkiibJy siiriilar to that 
occurring in this island, is obtained from beach workings 
near Bahia, on the coast of Brazil, and from alluvial 
workings in North Carolina, U.S.A. 

16. Montmorillonite (Hydrated Silicate of Ahinirmuai ), 

A soft unctuous clay-like substance, of peach blossom 
colour. It occurs in the vicinity of Chudleigh. 

217. Morenosite (Sidphate of Nickel). 

This has occurred in small quantity in one of the old 
abandoned mine levels at the Blue Tier, near Beaconsfield. 
It was found in close intermixture with other sulphates. 

218. Mosandrite (Titano-fluo-silicate of Gerium, Calcium, 

and Sodium). 

An accessory mineral characteristic of the elseolite or 
alkaline series of igneous rocks. In writing Mr. W. H. 
Twelvetrees respecting the garnetiferous mica-solvsbergite 
of Port Cygnet, Professor Rosenbus-ch states that under 
the microscope it was found to contain “ a colourless 
mineral, in short laths, which, Judging from its refraction 
and double refraction, may possibly be mosandrite.^' The 
professor also states, There is, further, present sporadic- 
ally, in separate grains, a strongly refractive rusty-brown 
transparent mineral, which I cannot identify.” Referring to 
a peculiar mica which also occurs in this solvsbergite 
he remaz'ks that there are “ wisps of a peculiar brownish- 
yellow mica, slightly pleochroic, optically negative, appar- 
ently uniaxial ; its cross in convergent light does not open 
out appreciably. This mica takes readily the form of 
rosettes, which in one place have collected into rectangular 
the outline of which reminds one of the form 
of amphibole.” 

The^ garnet which is referred to under the name John- 
stonotite is abundant in this rock, also titaniforous mag- 
netite, and some pyrites. 

219. Muscovite (Orthosilicate of Potassium and Alu- 

minium ). 

The common monoclinic white mica, which usually 
occurs in irregular scales and sheets without any regular 
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form, owing to the retardation of development by other 
surrounding rock constituents. 

Tlie cleavage is always perfect, parallel to the basal 
plane. It is at times sufficiently transparent, coupled with 
the size of the sheets, to be of great economic importance. 
It is an essential constituent in most acid rocks, such as 
granites, gneiss, and similar rocks. The large sheets are 
usually confined to pegmatite veins, in which case the 
other essential minerals, with those of an accessory nature, 
also show an abnormally large development, and thus 
become of special interest to the mineralogist, as often 
such species as topaz, tourmaline, beryl, and garnet, among 
others, reach their maximum growth. In addition, such 
veins often contain the rarer mineral compounds. 

Muscovite occurs foliated and flexible in the granite 
district between St. Valentine’s Peak and Housetop 
Mountain (Pro. Boy. Soc. Tas., 1851). At Killikrankie 
Bay, Flinders Island, this mineral occurs in large sheets in 
a distinct pegmatite. It is abundant in all the granite 
districts. 

220. Natrolite (Hydrated Silicate of Aluminium and 

Sodium ). 

Although orthorhombic in crystallisation, this mineral 
almost constantly affects a globular, radiating structure. 
It is usually perfectly white, and may be transparent or 
translucent. It is an abundant zeolite in the alkaline 
igneous rocks, but' is not absolutely confined to that class. 
The thin radiating films which occur in the clefts of the 
dolerite that is so profuse throughout the island have been 
attributed to this species. It is somewhat abundant as 
massive crystalline bunches and pockets of agglutinated 
rhombic crystals in the nephelinite of the Shannon Tier. 
Pseudomorphs of this mineral after sodalite are not 
uncommon in the elaeolite syenite of Port Cygnet, and in 
the Tertiary basalt of Middlesex, especially in the vicinity 
of Bell Mount, fine rounded masses are abundant', having 
the characteristic radiating structure. It also occurs in 
the trachydolerite of Table Cape and Circular Head. 

221 . Nephewte (Orthosilicate of Sodium, Potassium, and 

Aluminium), 

This species occurs crystallised in regular six-sided 
prisms, with or without terminal planes. The compact 
massive form is known as elaeolite, which is an essential 
constituent in the alkaline series of plutonic rocks. 
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Nephelite r-eadily alters to some of the zeolite group of 
minerals, such as thomsonite and anal cite. It occurs as 
micro crystals in the trachydolerite of Table Cape and 
Circular Head; plentiful as an essential in the nepliclinite 
of Shannon Tier; fairly abundant in iJie solvsbergite 
porphyry and hauyn ©-trachyte of Port Cygnet. 


222. Ntccolite (Arsenide of NK'Jzel). 

The hexagonal crystals of this mineral are exception- 
ally rare. Its common mode of occurrence is massive, 
reniform, and sometimes columnar. It is also known from 
its colour (it does not contain any copper) as copper nickel 
and kupfernickel. 

It is an important ore of Ni, which is always of an 
unusual copper-red colour. It contains empirically from 
40 to 45 per cent, of Ni. 

It occurs in solid to vesicular masses at a locality about 
10 miles from Leslie Junction, North-East Dundas. Not 
infrequently it is partially coated with annabergite, 
derived from its alteration. It has been obtained in small 
quantity near Mt. Agnew, and at the Rocky River Mine it 
has occurred in small particles disseminated in other nickel 
nainerals. Occurs at Zeehan in the Austral Valley, near 
the foot of Manganese Hill, on the old Central Balstrup 
lease. The mineral is massive or forms reniform crusts in 
a vein carrying galena and some antimonial lead ore in a 
gangue of siderite. With it ruby silver ores may be 
found.’^ (L, K. Ward.) 

223. Niccochromite (Bichromate of NicheU), 

A yellow powdery substance accompanying zaratite on 
chromite in serpentine from the Heazlewood. A yellow 
incrustation, presumed to contain nickel also occurs at 
Trial Harbour. The identification is extremely doubtful, 
but that the first mentioned substance contains Ni is 
beyond doubt. 

224. Nontronite (Hydrated Silicate of Iron), 

This is a variety of chloropal, and is always amorphous. 
It is of a dull greenish colour, with an unctuous feel, and 
somewhat waxy lustre. It always has a conchoidal frac- 
ture. Occurs near New Norfolk; as veins in the ma^r- 
netite at Hampshire; and of a pal© yellow-green colour 
near Bell Mount, Middlesex. 
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225. Noselite (Silicate of Aluminium and Sodium, 

with Sulijhate of Sodium). 

This exceptionaliy rare mineral, as occurring in Aus- 
tralia, is only known as a pseudomorph to limonite in the 
elseolite-syenite of Mt. Livingstone, at Port Cygnet. 

In the elseolite-syenite porphyry of the same locality the 
micro crystals may prove to be an analagous mineral, 
known as hauyne. 

In both occurrences the minerals are practically micro- 
scopic, and they can be detected in thin section under the 
microscope scattered throughout the slide. 

226. Obsidixnites or Australites (Acid Meteorites). 

The remarkable small objects which have received the 
above appellations are certainly not to be considered true 
mineral species, but the general interest which has been 
recently aroused respecting them, and the fact that they 
are still from time to time unexpectedly occurring, princi- 
pally in alluvial mine workings — in which case they are 
generally the cause of much speculation as to their cause 
and origin — must be accepted as the reasons for any refer- 
ence to them in this Catalogue. Moreover, it is not by 
any meazis unusual for these objects to be considered fit 
subjects for elucidation by the mineralogist. 

In composition they may be taken as a true natural 
glass, of an external dark — almost black — colour, but which 
shows in the thinner portions and on the edges a trans- 
lucent brown bottle-green colour. In form they may be 
crudely classed as falling into four distinct types, viz., 
those of a dumb-bell form, more or less contracted in the 
middle, and often with a marginal groove or beading. In 
size these rarely exceed 3 inches in length by about -|-inch 
across the spatulate ends. Secondly, those which have 
a discoidal fonn, often fiat on one face and discoidal on 
the reverse, with a marginal rim, which is occasionally 
distinctly impressed on the extreme edge of the flatter 
surface ; or this form may vary to bi-convex with a medial 
fluted region* Thirdly, those which may be bung or 
stop|>er-shaped, more often wider at one end than the 
other, atid altogether much more bulky than the last- 
mentioned, This is apparently the commonest fomi, 
especially in certain localities in the West Australian 
region. Lastly, those which affect an ovate outline, or 
which may conveniently be termed elytron-shaped. These 
are more or less rounded on either side, and but rarely 
reach more than 2 inches in lengtii by about |-inch in 
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width, and are occasionally remarkably small and propoi 
tionately narrow. At the same time, it must be clearly 
understood that there is no arbitrary rule as to form, as 
intermediate shapes and sizes are to be met with, as well 
as fragments of all sizes. The forms referred to can 
usually be detected in fairly large collections of these 
remarkable objects. 

The surfaces of the objects are often covered with shal- 
low, extremely minute, pittings, which are probable gas 
pores, and in rare instances are of comparatively large 
size. In a few specimens the cavities are large and con- 
spicuous. The surfaces also in rare instances, when the 
preservation has been perfect, present clear and distinct 
evidence of the irregular — at times curved^ — flow, as if 
of a viscid substance, which has occasionally elongated the 
pores or fittings referred to. A wonderfully preserved 
elongated specimen, of the dumb-bell type, from the 
alluvial workings on the Purdue Mine, near Mt. Cameron^ 
illustrates this in a marked degree. The specimen is abso- 
lutely perfect, without any sign of abrasion. Thin sections 
under the microscope show a pure glass, with minute 
vesicles and unmistakeable optical evidence of irregular 
strain and stress. 

They present from all localities a notable similarity in 
physical characters. Although not unknown in the south- 
ern portion of this island, the majorit}’' have occurred in 
the northern part, perhaps owing to mining operations on 
the alluvial drifts, which have proved safe repositories 
for these objects. 

On the mainland they have principally occurred in the 
western portions of Victoria. They are reported to be 
notably abundant throughout South Australia in thei 
central region. In middle and northern West Australia 
they appear to be plentiful, more particularly about Kal- 
goorlie and Coolgardie. In New South Wales they are 
of somewhat rare occurrence, and from Queensland none 
have been recorded. 

It is remarkable that they are not rarely obtained in 
patches; for instance, in this State a batch of 17 was 
collected within a restricted area a short distance north 
of the Pieman Heads; within another small area at Cam- 
den, on the flank of Mt. Barrow, a patch or nest of nine 
or ten was obtained in sluicing alluvial for gold. Nearly 
60 years ago a parcel of above 50 specimens of various 
shapes and sizes was collected at Mt. Talbot, County 
Lowan, Western Victoria, and sent to the Hobart Museum, 
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where a portion of this lot is still on exhibition. They are 
known as “ Emu stones ” in the north-western portion of 
Australia, and about Kalgoorlie and Coolgardie the natives 
attribute medicinal properties to them. 

Specimens from all the States of the Commonwealth, 
except Queensland, have been catalogued, with the result 
that a remarkable conformity is apparent, wdiicli distinctly 
suggests a common origin. The analysis further shows 
that they are practically distinct from all known acid 
rocks, and that they are certainly not of artificial origin. 
It is also certain that they have no connection with any 
known volcanic rocks, as those of the Tertiary epoch, so 
far as known, are all of basic composition. As a rule, they 
show a remarkable similarity as regards surface abrasion, 
although in rare inst'anoes some specimens appear per- 
fectly fresh, as if they had been recently cast in a mould, 
in which case they have in all probability been thus pre- 
served in a yielding clay or other soft substance. 

Apparently they were first referred to by Charles Dar- 
•win, in his Geological Observations on Coral Eeefs,” 
1851. The specimen therein described was given to him by 
Sir Thomas Mitchell. It was found at a locality between 
the Elvers Darling and Murray, and was of the discoidal 
form. Since that time various authors have written 
respecting these mysterious objects, and diverse theories 
have been formulated to explain their distribution and 
origin. Some of these theories are unreasonable, and only 
remarkable for their originality. One writer (Mr, W. H. 
Twelvetrees, Eecord of Obsidianites in Obsidian Buttons 
in Tasmania,” Pro. Eoy. Soc. Tas., 1905) states, How 
difficult it is for geologists at a distance to appreciate the 
mod© of occurrence,” and, it might be added, to also appre- 
ciate a reasonable theory as to their origin. 

Amid the various writers on the subject the beautifully 
illustrated thesis by Dr. Franz E. Suess, of Vienna (Die 
Herkunft der Moldavite und Verwandter Glaser Wien, 
1900), stands out prominently for its careful and laborious 
investigation and elaborate detail. Dr. Suess brings strong 
evidence to show that there is no reasonable doubt that 
these objects are of cosmic origin; and the same applies 
with equal force to two other known occurrences of a simi- 
lar character, viz., that of the well-known bouteillenstein 
of Bohemia, and that described by Dr. E. D. W. Verbeck, 
from the island of Billiton, in the Malay Archipelago, all 
of which are confined to Quarternary shallow alluvial 
deposits. 
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The writer has already expressed the opinion that pro- 
bably but one shower of these objects occurred (Pro. Boy. 
Soc. Tas., 1905) in past Pliocene times, which impinged 
upon the earth in a generally north-eastern track crudely 
extending from this island to western Victoria, and thence 
to West Australia, thus coinciding with their line of pro- 
fusion as now found. 

Dr. Suess, in his treatise, proposes to call these natural 
glasses tektites, and to divide the group into three sections, 
viz. — (1) Moldavites, for those so long known as occurring 
in Bohemia. These are often fairly large, very irregular 
in shape, and ail deeply indented and furrowed. They 
are of a clear transparent green, and have been used as 
gems after passing through the lapidary’s hands. (2) 
Billitonites, for those from the island of Billiton, and also 
occurring in South-East Borneo and Java. These glasses 
are of medium size, oval form to almost round, with 
strongly but irregularly and deeply grooved surfaces. They 
are transparent, of a greenish-brown colour, in splinters^ 
and nearly colourless, in extremely thin flakes. They 
would seem to vary in colour to a light-green. (3) Austral- 
ites — or, as termed by B. H. Walcott, F.D.S., obsidian- 
ites (“ The Occurrence of So-called Obsidian Bombs in 
Australia,” Pro. Boy. Soc. of Victoria, 1898). 

Finally it may be said to be now almost generally 
accepted that these obsidianites or australites, with their 
congeners, are of cosmic origin, and that they must be 
accepted as acid meteorites hurled from space over the 
regions indicated; those occurring throughout the Com- 
monwealth having their parallels in the billitonites and 
moldavites, as referred to so briefly. 

227. Oligoclase (Poly silicate of Ahimmmm<^ (uicl 

Calcium}. 

This is a triclinic felspar that is intermediate between 
albite and anorthite. It often accompanies ortlioclase in 
many varities of granite and trachytes, and is an essential 
constituent in porphyrites and andesites. It occurs in 
well-formed crystals in the alkaline rocks at Oyster Cove. 
The piagioclase felspars generally are characteristic of 
rocks of intermediate and basic composition. 

228. Olivine. (See Chrysolite.) 

This is a common accessory constituent in most Tertiary 
basalts, and is an essential in the ultra-basic rocks of the 
Heazlewood district. (“ On some Igneous Bocks from the 



BY W. F. PETTBRD, C.M.Z.S. 


129 


Heazlewood District,” by W. H. Twclvetrees and the 
writer, Pro. Roy. Soc. Tas., 1897). 

229. Orthite (Orthosilicate of Cerium, Yttrium, Calcium, 

and Aluminium). 

This mineral is also known as allanite. It is found as 
occasional phenocrysts and as scattered brownish crystals 
in the haiiyne-syenite-porphyry at Mt. Livingstone, and in 
the solvsbergite porphyry south of Regatta Point, Port 
Cygnet. 

230. Obthoclase (Folysilicate of Aluminium and Potas- 

sium ). 

The common potash felspar that is characteristic of the 
acid rocks comprised in the granite, elvan, and rhyolite 
families. 

Exceptionally well -developed monoclinic crystals of this 
felspar are abundant in the immediate neighbourhood of 
Killikrankie Bay, Flinders Island (Grould, Pro. Roy. Soc. 
Tas., 1871). The individual crystals are often 3 to 4 
inches in length and proportionately wide. They are of a 
milky-white to yellow-brown colour, and are remarkable 
examples of the species. The occurrence is in pegmatite 
veins, which traverse the granite rock, and the associated 
quartz and muscovite are also unusually enlarged. Druses 
of crystals are not uncommon, with which' well-developed 
topaz is not unusual. Near the Great Republic Mine, 
Ben Lomond, many very fine crystals have also been col- 
lected. 

Orthoclase occurs massive and highly crystalline, of a 
flesh-red colour, on the east bank of the Mersey River, 
above Gad’s Hill; and of a white to pale-green colour, 
on the west bank of the Mersey, distant about 2 miles 
above the crossing. 

An angiilated variety occurs in a pegmatite band pene- 
trating the granite at Harmon’s Rivulet, near the Parson’s 
Hood, Fairly good crystals occur, with microcline (a tri- 
clinic potash of felspar) as a vein, in the granite near 
George’s Bay. It is abundant, in syenite, near Liena, Upper 
Mersey River. Somewhat fine crystals can be readily 
broken out of the granite at Mt. Stronach, near Scotts- 
dale. It occurs as a constituent in the porphyroid of the 
Lynchford-Rosebery districts. 

The glassy variety known as sanidine is abundant, often 
in well-developed crystals, in alkaline , rocks of Port 
Cygnet. 
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At Wombat Hill, about 5 miles from Waratab, the 
granite on the road-side shows large crystals of this felspar 
thickly dispersed throughout the mass. 

The localities mentioned afford the most remarkable 
occurrences of orthoclase that have been detected. In its 
normal condition it is naturally abundant throughout the 
granite regions of the north-eastern and north-western 
portions of the island. 

231. OsMiRiDiUM (Iridium and Osmium^ in varying pro- 
portions^ with some Platinum, Rhodium, Ruthenium, 
and other Metals), 

This mineral is usually found in the form of thin, shin- 
ing, tin-white scales, or irregular crystalline plates of small 
size; but occasionally nuggets are obtained weighing up to 
3 to 4 dwt. One such, from the Whyte River, near its junc- 
tion with the Pieman, weighed 60 gr., the specific 
gravity being 19*5. Another specimen of about the same 
weight shows a distinct crystalline surface, and has the 
appearance of an aggregate of crystals. A specimen has 
been reported from the vicinity of the Heazlewood River 
measuring about seven-eighths of an inch in diameter. It 
has only been obtained in alluvial drift, but it doubtless 
owes its origin to the serpentine and peridotites of the 
region. At the Badger gold diggings, west of the Savage 
River, as well as in the Savage itself, it has been obtained 
in somewhat large quantities associated with gold and 
menacanite. At the Gastray River and vicinity it has 
been w'orked under the same conditions, but intermixed 
with considerable quantities of picotite and fragments of 
chromite. At the Salisbury goldfield, near Beaconsfield, 
it has been obtained in small quantity, and at the Huskis- 
son River it occurs in comparative abundance. At the 
Nineteen-mile Cteek, which rises on the Bald Plills and 
flows into the Savage River, two small nuggets were found, 
with the normal scaly material, which weighed respectively 
2 dwt. and 1 dwt. 4 gr. (F. W. Gill). 

Other members of the platinoid group, such as platinir- 
idum, iridium, and platinum, have been reported to occur, 
but their identification needs confirmation; the lastmen- 
tioned was stated to occur at the Wilson River, which falls 
into the Pieman. 

Although it is known that a considerable quantity of 
osmiridium is, and has been for some years past, won by 
alluvial miners on the West Coast, mainly in the vicinity 
of the Savage and Pieman Rivers, no information is avail- 
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able as to the quantity thus obtained, as it is the custom to 
dispose of the mineral to private buyers. 

Mr. L. Keith Ward, B.A., Assistant Government 
Geologist, in his report, entitled '' The Tiiifield of North 
Dundas ” (1909), thus refers to the occurrence of osmirid- 
ium in the vicinity of the Pieman Eiver: — '‘The creeks 
which carry the largest proportion of the osmiridium are 
those which traverse a broad belt of serpentine .... 
at a distance of about a mile from the junction of the Pie- 
man and Huskisson Eivers .... In mineralogical 
character the serpentine does not appear to differ essen- 
tially from the other occurrences of the rock in the dis- 
trict. It varies in colour from dark-green to a dull green- 
ish-yellow, and from the weathered surfaces crystals of 
chromite sometimes stand out in relief. The surface of 
much of the serpentine is entirely covered by a dense crust 
of residual limonite, a fact which led to the pegging of 
the whole outcrop in the boom days by inexperienced pros- 
pectors, who thought the iron oxide to be the gossan of a 
large lode-formation. . . . The extraordinary feature 

of these ' alluvial deposits ’ is the almost complete absence 
of ' wash.' The creeks have for the most part clean smooth 
beds, with occasional deposits of sedimentary material an 
inch or two in depth. The osmiridium is recovered by 
scraping up the bottoms of the creeks, which consist, as a 
rule, of soft decomposing serpentine. There are numerous 
limonite-stained crevices in the bottoms of the creeks, 
and these act as natural riffles and hold the osmiridium. 
Especial care is therefore taken to clean out these crevices.'' 

232. Pargasite (Silicate, of Calcium^ Magnesium, Iron, 

<&c,) 

Occurs massive, forming a large lenticular rock-mass at 
Mt. Bamsay. The rock is fine to fairly coarse subcrystal- 
line in structure, of a black colour with a dull lustre. It in 
many respects resembles an analagous formation at Big- 
genden, Queensland; there is also a strong resemblance as 
regards the associated minerals, both containing the metal 
bismuth, pyrites of various kinds, and gold. In the Big- 
genden Mine the metallic minerals occur of a more oxid- 
ised or secondary character than at Mt. Ramsay, but both 
have many striking points of resemblance to each other. 
The same variety of rock is also abundant at the Hamp- 
shire Plills, but without many of the minerals common 
to the Queensland locality and Mt. Ramsay; columnar 
hornblende occurs at a locality about 6 miles east of the 
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Hampshire Hills and west of the Blythe Biver ; it is 
found in combination with a large deposit of magnetic iron 
ore. The blades of this mineral, if they occurred without 
cleavage plane, could be obtained up to nearly 2 feet- in 
length. The colour of the mineral is a very dark green 
to almost black. To the south-east of the Hampshire 
Hills a peculiar fibrous brown variety occurs : it is found 
in masses having much the appearance and structure of 
crocidolite from South Africa, and examples have been 
broken out measuring above 1 foot in length. At the 
Heazlewood an extensive mass occurs which is many feet 
in thickness; it occurs as aciculated crystals, intermixed 
with chlorite, which are interlaced, forming an almost 
solid compact rock of a pale asparagus-green colour. On 
the western side of the Heazlewood Eiver a dark-grey 
coloured form has been found in considerable quantity. 

Abundant near the Madame Melba Mine, North Dun- 
das; at the Upper Arthur River it forms a rock of fine 
texture and intense black colour ; at the head of the 
Savage River it occurs in large quantity as a rock of 
medium texture and dark colouration ; at Dun das semi- 
serpentinised hornblende occurs, as well as the character- 
istic form. 

Found at the Mt. Ramsay Bismuth Mine frequently in 
long prismatic blade-like crystals, showing the conibina- 
tion of the unit prism, minus pyramid and basal plane; 
generally intergrown with pyrrhotite. Also in similarly 
developed small crystals in the drift of the Emu River, and 
of some creeks draining into the latter in the neighbour- 
hood of Hampshire Hills. The common black amphibole, 
containing aluminium, or pargasite, with the non-aluminous 
species tremolite and actinolite, have already been 
recorded (Catalogue of the Minerals of Tasmania, 1896 
but there are several others occurring in this island which 
have not so far been satisfactorily identified. 

At the Hampshire Hills a remarkably developed black 
amphibole occurs. It is in large crystals, which often 
reach several inches in length, and is closely associated 
with pyrophyllite and amethyst. In thin section under 
the microscope it is dark sombre-green and yellowish-green, 
according to the orientation. Intensely pleochroic c-ti >■ > a* 
Extinction angle about 14P. Crystallisation irregularly 
prismatic and flaky, structure poicilitic, enclosing apatite, 
fluor, iron oxide, :&;c., and pierced with quartz grains; 
often surrounds felspar plates. Professor Rosenbusch, in 
a letter under date January 12, 1899, mentions this min- 
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eral as a peculiar weakly bi-refringent monoclinic ampbi- 
bole, bluish-green in colour; a grey-green, h brownish- 
green, c bluish -green to blue, 2 E (the apparent optical 
axial angle) small, optical character + and with strong 
dispersion of the axes. It recalls strongly the blue-green 
amphiboles of the crystalline schists in the Scora Vale, in 
the centre and north of Norway, and elsewhere.'’ 

The series of phonolitic rocks of Port Cygnet afford one, 
and perhaps two, species of soda amphibole, but their specific 
identification is attended with considerable difficulty. 
Many of the rocks referred to have been microscopically 
examined by Professor Ilosenbusch, and that well-known 
authority, in a communication to Mr. W. H. Twelvetrees, 
refers to one of the hornblendes as being barkevikitic. 
This is the prevailing form which is seen in rock sections 
from the locality indicated. It is myrtle-green in colour 
by transmitted light, and in the absorption t a, in 
this respect appertaining more to katoforite, but differing 
in the pleochroism. In the fractures and joints of the 
elaeolite syenite from the same place a black amphibole is 
occasionally developed, having much the general appear- 
ance of arfvedsonite. It is usually plentiful, occurring as 
long narrow thin laths and aggregates, sometimes reaching 
a trifiie over 2 inches in length ; they do not show termina- 
tions, but have an irregular brittle structure. Fragments 
examined under the microscope show the substance to be 
green by transmitted light. It is apparent that the soda 
hornblendes at Port Cygnet differ in some degree from 
those recorded from similar rocks in better known local- 
ities, and that they require further investigation before 
they can be satisfactorily determined. 

Specimens of the alkaline rocks of Port Cygnet have 
been submitted by Mr. W. H. Twelvetrees to Professor 
W. C. Brogger, of Kristiana, with a request for that 
authority's opinion as to the definition of the hornblende 
therein contained. The Professor, in reply, states : “ The 
hornblende is certainly a peculiar alkali hornblende, which 
I have found quite similar in various Norwegian nord- 
markites. The material is not sufficient for an exact 
examination. The weak absorption with light bluish- 
green as principal colour, as well as the large extinction 
angle, showed the hornblende would probably contain a 
fair proportion of a glaucophane molecule in association 
with a riebeckite molecule of less quantity. Titanium 
contents must be small, though certain sections remind 
me a little of hornblendes which pass into the katophor- 
ites." 
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233. Pectolite (Metasilicate of Sodium and' Galcmm). 

This substance occurs in fibrous radiating bunches of 
a pure white, with a silky subvitreous lustre; Upper Enui 
River. It is also found sparingly, of a light-green colour, 
in the tinguaite of Mt. Mary, Port Cygnet. 

234. Pelionite (A Variety of Cannel Coal). 

A bituminous substance, bearing a close resemblance 
to the cannel coal of Scotland. From its physical appear- 
ance it has been termed “ pitch coal ” Catalogue of the 
Minerals of Tasmania, ’’ 1896). 

Locality: Barn Bluff, near Mt. Pelion. 

235. Penninite (Basic Silicate of Magnesium^ Aluminium^ 

and Iron). 

This is a member of the chlorite group. It occurs in 
dark, olive-green masses and pseudo-rhombohedral crys- 
tals, many of the latter being |-inch in diameter. It 
appears to be closely associated with granular quartz. 
Tharsis Copper Mine, Mt. Lyell. 

Very fine implanted crystals, which are often as much 
as 2 to 3 inches across, are fairly abundant at Hampshire, 
near the old silver mine. They are of the characteristic 
dark-green, almost black, colour, and often have granular 
quartz attached. 

23d. Pentlandite (Sul'phide of Iron and Nickel). 

This is one of the principal ores of nickel, as it is exten- 
sively mined at Sudbury, Ontario, Canada. The crystal- 
lisation is isometric, but the crystals are extremely rare. 
It has a bronze-yellow colour, with metallic lustre. Appar- 
ently in fair quantity with metalliferous pyrites and 
pyrrhotite near Leslie Junction, Dundas; near Mt. Agnew 
in small quantity. 

Variety — H eazlewoodite. 

A distinct variety of Ni ore occurring in the Heazile- 
wood district. It differs from pentlandite and its con- 
gener beyrichife in several important particulars, which 
may justify naming it as a variety. 

It is distinctly of a metallic light-yellow-bronz^e colour, 
streak bright, light bronze. Mean specific gi*avity of 
several samples tasted, 4*61 ; hardness, 5. It occurs in 
rather narrow bands in the characteristic serpentine rock 
of the Heazlewood. It is mined in fair-sized lumps, which 
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are usually from i-incli to 2 inciies in thickness. One 
peculiarity is that it is in all instances coated with a 
somewhat thick varnish-like film of zaratite : another is 
that it is highly magnetic. So far as is known, no 
full analysis has been made of this mineral, but the result 
of numerous assays distinctly shows that it is very rich 
in Nh Some of these tests have given a return as high as 
38 per cent. The normal beyrichite is lead-grey in colour ; 
specific gravity, 4’7 ; hardness, 3 to 3*5. Pentlandit^ has 
about the same hardness and specific gravity, but the 
usual colour is bronze, with a bronze-brown streak. So 
far heazlewoodite appears to be confined to the locality 
above given, the Ni ores of the Dundas district belonging 
to distinct minerals. 

237. Perovskite (Titanate of Calcium), 

This somewhat rare mineral occurs microscopically ’'n 
the melilite-nepheline basalt of the Shannon Tier, as 
grains and small crystals of a yellowish-red colour. It is 
developed in the nepheline-eudialite basalt of the same 
locality in larger forms and without crystallographic 
boundaries. Dr. Paul states that it often enwraps other 
minerals, including eudialite in wreathed aggregates. 

238. Phacolite (Hydrated Silicate of Aluminium and 

Calcium). 

This is a variety of the zeolitic mineral chabasite, which 
occurs iu modified crystals of lenticular form. ^ It is 
abundant in basalt rocks. It occurs in plenty in the 
vesicles of the Tertiary basalt at Waratah, Hellyer River, 
Lefroy, Sheffield, Springfield, and Middlesex. 

239. Phaemacosidebite (Arsenate of Iron). 

The primary form of crystallisation of this mineral is 
the cube, by which character it may be separated from 
scorodite, which is rhombic. It ranges in colour _ from 
shades of olive-green to brown. It is sectile and resinous. 
It occurs in some of the auriferous reefs of the Pingal 
district in drusy coatings of minute cubes of a grass-green 
colour, generally in hollows of quartz rich in arsenopyrite. 
The little cubes often show tetrahedral truncations of the 
corners. Also at Waterhouse in the quartz reefs, and at 
the Magnet Mine in coatings of microscopic crystals of a 
green colour, and bright lustre in the vesicular ferro- 
manganese gossan capping the lode. 
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240. Phillipsite (Hydrated Silicate of Alunnniuin^ Cal- 

cium ^ and Potassium). 

This mineral is a common zeolite, wMcb occurs in many 
basaltic rocks. It crystallises in the monoclinic system, 
commonly occurring as twin and compound crystals. 
Near the bridge crossing the Hellyer Eiver it^ is very 
plentiful in the vesicles of the basalt ; at Springfield with 
other zeolites ; at Sheffield and in the vicinity of Bell 
Mount it is equally profuse. 

241. Phlogopite (Fluosilicate of Potassium, Magnesium,. 

and Aluminium). 

This species is also knowm as magnesia mica. It crystal- 
lises in the monoclinic system, with the habit of forming 
oblong six-sided prisms, which are more or less tapering. 
It occurs sparingly in granite at the Upper Emu Eiver, 
near the Hampshire Hills. It also occurs on mineral sec- 
tion No. 5367-93m, in hornstone, associated with very large 
bodies of magnetite and zinc-blende. It is found in large 
hexagonal crystals with a perfect micaceous cleavage. 
The colour is bright-green, varying sometimes to greyish- 
brown. 

Locality: Near Mt. Heemskirk. 

242. Pholerite (Hydrated Silicate of Aluminium.). 

This is a soft friable substance with a subnietallic, 
almost pearly, lustre, and scaly structure. It is so soft as 
to be friable between the fingers. It occurs at Mt. Bischoff ; 
North Heemskirk, and at the South Curtin-Davis Mine at 
Dun das, 

243 Phosgenite (Chlorocarhonate of Lead). 

The chemical formula of this distinct species is written 
PbCbPbCo,. 

It crystallises in the tetragonal system, and has a 
striking prismatic habit. It is highly adamantine, 
with a pale to pure white colouration, and is usually 
translucent. It has, been found in the old slags of 
Laurion, Greece, where the. essential chlorine has been 
supplied by the sea-water of the lo,Qality. In general, it 
may be assumed that the chlorine is derived from 
adjacent rocks, or with still more probability, by surface 
waters carrying a small percentage of chlorides. The lead 
is provided by the alteration of galena, to which the crys- 
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tals of phosg-enite are sometimes attached. Many remark- 
ably fine specimens have been obtained at the Comet Mine, 
Dundas; the Adelaide Mine has also afforded a limited 
number; and at the Magnet some beautiful sharply-cui 
crystals have been from time to time found, although 
usually at this locality they are small in size. It is con- 
sidered by mineralogists to be of somewhat rare occurrence 
in nature. It has also been named cromfordite, from its 
original . locality, Cromford, Derbyshire, England. The 
mineralogist Breithauphs name, phosgenite, has priority 
over that of cromfordite, given to the substance by Greg 
and Lettsom. 

244. PicoTiTE ( Aluminate of Magnesium and Chrome), 

This is also known as chrome spinel. It occurs in small 
but perfectly formed octahedral crystals of an intense 
black colour and high lustre. 

It is extremely plentiful at certain places in the allu- 
vial on the banks of the Heazlewood River, not uncom- 
monly in association with particles of gold and scales of 
osmiridium. In the websterite dyke occurring at the 
Magnet, which is partially weathered, this mineral occurs 
sparsely scattered throughout the mass, which, on its 
decomposition, imparts a green colouration to the rock, as 
it becomes dolomitized. 

245. PiCROLiTE (Fibrous Serpentine). 

A pale-green, somewhat radiating, variety of serpentine 
fairly agrees with the above. It is often translucent, and 
occasionally almost asbestiform. It occurs with bastite and 
chrysotile at North-East Dundas; with magnetite and 
pyrite of the Rio Tinto, Savage River. With the former 
it is often closely associated. 

246. PiLOTiTE (Hydrated Silicate of Aluminium and 

Manganese ). 

An altered variety of actinolite which has been termed 

rock cork.'’ It occurs in felted fibrous masses, of a pale- 
grey to almost white colour, in considerable quantity at a 
spot east of the '' Red Pace ” at the Mt. Bischoff Tin Mine. 

247. PiMELiTE (Hydrated Silicate of Aluminium, Nickel, 

and Magnesium). 

This doubtfully homogeneous substance , is always of an 
apple-green colour. It is of rare occurrence as small nodu- 
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lar patches in the veinstone of the Heazlewood Silver-lead 
Mine, attached to siderite, which is itself often stained 
green by chrome and nickel; it also occurs as an incrusta- 
tion on other nickel minerals near Trial Harbour, West 
Coast. 

248. Finite (Hydrous Silicate of Almninium and Potas- 

sium ). 

Under this name are included many amorphous altera- 
tion products of various minerals, such as felspars, micas, 
and others. The chemical composition practically repre- 
sents muscovite. As occurring in this island it is in the 
form of irregular lumps, which are a close representation 
of that peculiar variety of quartz which is known as 

slashed '' or “ chopped quartz, occasionally found in 
the stanniferous drift of the eastern tin mines, as well 
as in the auriferous drift of the Lisle goldfields. The 
pinite apparently filled cavities that had been in the 
granite, and taken impressions of angular crystals, which 
protruded from the walls of the cavity. This substance 
has occurred at Moorina and other localities. 

249. PiTTiciTE ( Arsenio sulphate of Iron). 

A doubtfully homogeneous amorphous substance, of a 
dark, almost black, colour, and greasy lustre, that would 
appear to result from the alteration of arsenopyrite. It 
occurs in limited quantity in the vicinity of the Scamander 
Kiver; at Mt. Pelion (Montgomery); and at North-East 
Dundas it occurs as a thin coating, of an intense brown 
colour, on niccolite. 

250. Plagionite ( Sulphantimonite of Lead). 

This mineral occurs as indistinct small tabular crystal- 
lisations, that are grouped together in druses, and as 
irregular massive specimens of small size. In colour the 
samples obtained are of a dark-grey, but are generally 
much tarnished. 

Locality : The Heazlewood Silver-lead Mine. 

251. Platinum, Native. 

This metal has been reported to occur at St. Paul’s 
Biver ; at the Pieman goldfield ; as minute flakes in 
auriferous wash at Salisbury, near Beaconsfield, and at 
Wilson s River (which is a tributary of the Pieman), All 
the identifications are doubtful, and need confirmation. 
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252. Pleonaste ( Aluminate of Magnesium and Iron), 

Also known as black spinel and as cey Ionite. It is 
intensely black, opaque, and has a liigh polish with a 
strong conchoidal fracture. It is one of the minerals 
termed black-jack ’’ by the north-eastern tin miners. 
It is extremely abundant in the alluvial tin- drift, usually 
occurring as waterworn lumps of small size, and but rarely 
showing any indication of crystal outline. It is commonly 
associated with zircon, sapphire, and quartz. 

It is plentiful at Weldborough, Moorina, Branxholm, 
Mt, Cameron, Hampshire, in small pieces at the Blythe 
River, and in small quantity at the Denison goldfield. 
The red and other coloured spinels are not known to occur 
in this island. 

253. Plinthite (Hydrous Silicate of Aluminium). 

An amorphous clay-like substance of a brown colour, 
with conchoidal fracture, but of doubtful homogeneity, 
being in all probability but an indurated mixture. It 
occurs near Falmouth. 

254. pLUMBOGXJMMiTE (Hydrated Phosphate of Lead and 

Aluminium). 

Occurs in stalactitic and irregular globular and botry- 
oidal forms of a pale^brown colour, with a resinous lustre. 
It was found attached to partially decomposed galena at 
the British-Zeehan Silver-lead Mine. 

255. PoLYSPHOERiTE (Hydrated Phosphate of Lead and 

Calcium ). 

This mineral occurred as minute rounded pellets, which 
had an internal radiated structure. Colour brown, with 
a somewhat greasy appearance. It was found intiniately 
associated with bunches of pyromorphite and cerussite at 
the Sylvester Silver Mine, Zeehan (A. J. Taylor). 

256. PoRCELLANiTE (Silicate of Alumimum). 

This is a milk-white, compact, and smooth porcelain- 
like substance, with a glimmering conchoidal fracture. 
It is not strictly a mineral species, but is appapntly an 
indurated clay. It occurs sporadically in the vicinity of 
Mt. Lyell. 
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257. Przibramite (Sulphate of Zinc and Cadmium). 

CadminiferoHs blende lias been obtained near tbe 
Scarnander River, on tbie East Coast ; at several localities 
in the Ben Lomond district; and more sparingly at the 
Xleazlewood. 

258. PsiLOMELANE (Hydrous Manganese Manganate). 

Amorphous, botryoidal, and stalactitic, of a dark colour, 
with submetallic lustre. The common mode of occurrence 
is in the stalactitic habit in cavernous gossan, and it is 
often very impure. 

It is abundant at the Penguin River; at the Heazle- 
wood and Dundas it occurs in the lode outcrops, and forms 
considerable proportion of the outcrops; at the Heazle- 
wood and Magnet it also occurs in quantity. 

259. PvcNiTE. (See Topaz.) 

26(t pRosopiTE (Hydrous Aluminium and. Calcium 
Fluoride), 

Occurs as a granular powder, which is often kaolinised. 
Its probable origin is from the decomposition of topaz 
porphyry. It occurs closely intermixed with partially 
decomposed green tourmaline at Mt. Bischoff. 

261. Proustite ( Sulpharsenite of Silver), 

This attractive mineral was first detected in minute 
bright crimson patches, intermixed with other minerals, at 
the BelFs Reward Mine, Heazlewood, and has more recently 
occurred at many of the silver-lead mines, but only in 
small quantity. At the Magnet Mine it often occurs as 
patches of extreme tenuity coating the dolomite gangue. 
These patches are at times intermixed with or surrounded 
by native silver, appearing as if the latter were derived 
from its decomposition. A small number of bri|^t, sharply 
cut crystals have occurred, but they are of extreme irarity. 
At the Hercules Mine the surface of the schist rock, and 
at times the complex mixture of zinc and lead sulphides, 
are often coloured red by a thin coating of this mineral, 
with which the dark ruby silver, pyrargyrite, is sometimes 
associated. At the Zeehan mines it has been detected, 
notably at the British-Zeehan Mine. It has been found at 
the North Farrell Mine, at Tullah; at the Long Tunnel 
Mine, at Heazlewood; and in several other localities; but 
always in small quantity, and usually as thin films. 
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26'2. Pyrargyrite (Silver Sulfhantimonite), 

Ruby silver ore has recently occurred at several mines, 
notably at the Magnet, where it is not by any means rare, 
in patches and blebs in close association with galenite. 
The mineral is sometimes surrounded by frondose and 
granular native silver, and the combination, needless to 
say, adds materially to the silver assay value of the ore. 
At the Mt. Stewart Mine it occurs sparingly, and in small 
vughs little nests of micro-rhombohedral crystals have been 
detected, which are probably this mineral. At the Mt. 
Farrell Mine it has been noticed embedded in galena; also 
at the Confidence Mine near Waratah, and at the Hercules 
Mine; Mt. Read, it has been seen in micro-crystals attached 
to filaments of native silver. Reported to have been found 
at the Oonah and British-Zeehan Mines at Zeehan. 

The light ruby silver ore (proustite) is sometimes associ- 
ated with the pyrargyrite; the latter- appears to be the 
more often noticed, but the exact determination of the 
species has not been made in the majority of occurrences. 

At the Magnet Silver Mine this mineral has recently 
been obtained in small, but . perfectly-formed, character- 
istic rhombohedral crystals nestling in cavities in the lode 
gangue associated with galena and blende in the southern 
working of the mine. They are dull-black in colour, due 
to tarnish, but readily give the bright-red streak, as well 
as the conchoidal fracture, when broken. The mineral in 
its compact and investing forms is not by any means rare, 
but the crystals are extremely so; in fact, they appear to 
have been first detected in this State. 

263 . Pyrite (Stilfhide of Iron). 

With the exception of quartz, this is, in all probability, 
the most widely distributed and abundant mineral in 
nature, and it is especially plentiful in many portions of 
this State. It is commonly known as iron pyrites in contra- 
distinction to copper pyrites ; and also as mundic, a Cornish 
term, which is now universally employed. The composition 
is iron disulphide, with occasionally a few atoms of iron 
replaced by copper, in which case it may be termed a 
low-grade copper ore, the empirical composition being 
S 53*4, Fe 46’6. The large proportion of sulphur renders 
it of the utmost importance in the process of pyritic 
smelting, and also in the manufacture of sulphuric acid, 
more particularly in the production of superphosphates. 
Pyrite crystallises in the isometric system, and is com- 
monly found in well-defined cubes, which often reach a 
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comparatively large size, specimens occurring occasionally 
nearly 6 inches in diameter. The pentagonal dodeca- 
hedron is so characteristic of pyrite that it is known as the 
pyritohedron. It is often found in sharply defined, highly 
polished crystals. Many other modifications of crystallo- 
graphic structure are well known, and they form a dis- 
tinctive group. The auriferous pyrites is well known, and 
is of considerable economic importance ; the gold is not 
chemically combined, but in the form of minute particles, 
as may often be detected by the aid of the microscope, 
scattered throughout the substance of the pyrites, or 
implanted in the lamellae. 

The auriferous variety occurs at Beaconsfield, Lefroy, 
Mathinna, and at the other reef gold-mining localities. Not- 
able localities for the massive^ granular, and sub-crys- 
talline varieties are Mt. Read; Dial Range, in extensive 
bunches of crystals; River Forth; Mt. Kershaw, north of 
the Pieman River ; Savage River ; and many other places. 

Interesting bunches of well-formed crystals have been 
obtained at the Curtin-Davis Mine, in association with 
tetrahedrite. At Heemskirk some rather fine crystals of 
the pyritohedron habit have been collected, and numerous 
other localities have afforded crystals of more or less 
interest, but they are usually somewhat small. In the Mt. 
Lyell copper-gold-silver mining district- this mineral has 
been discovered and mined in enormous quantities, the 
most important' being that operated upon by the Mt. Lyell 
Company. It comprises a vast contact deposit — bounded 
by quartz conglomerate and schist of doubtful origin — of 
pyrite, containing small quantities of copper, gold, and 
silver. The main body is apparently of oval form, 
approximately about 900 feet in length by 700 feet in 
width, and gradually lessening in bulk as depth is attained. 
There are occasional enrichments, consisting mainly of 
irregular masses of bornite and stromeyerite. At the Stir- 
ling Yalley, between Tullah and Rosebery, a deposit 
occurs, with which are asso-ciated several bands of cubical 
galena. The pyrite is for the most part granular, with 
pockets of small, fairly-developed crystals. 

“ At^ the Federation Mine, Mt. Heemskirk, in a lode- 
formation in altered granite, there occur very symmetrical 
crystals. Striated cubes and smooth-faced or striated 
pyritohedra are found as simple forms, and combinations 
of both cube and pyritohedron are common. The extent 
to which the two forms are represented in the combina- 
tions is variable. All forms found at this locality are 
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remarkable in this respect, that they carry anhedral grains 
of cassitbrite sporadically distributed. Pyrite occurs in 
the form of small but perfect octahedra in vughs in the 
pyritic ore-body of the Montana No. 2 Mine at Zeehan. 
The forms are simple and quite free from strise.’' L. K. 
Ward.) 

264. Pyeochloee fColumbate and Titanate of Calcium, 
La7itlianum, Cerium, <kc.). 

This rare mineral, or a species allied thereto, has been 
discovered on what was known as the Shekleton Mining 
Syndicate’s property, whose seat of operations was near 
Table Cape. 

It occurs in a granular condition, of a brown colour, in 
alluvial drift, with zircon in abundance, and more sparingly 
sapphire, the main portion of the wash being a quartz 
grit. ‘‘ The Australian Mining Standard ” of October, 
1896, states that an analysis by Dr. W. H. Craze gave the 
following result, viz.: — 

“A mobate of uranium and chromium, a variety of 
pyrochlore : — 

Per cent. Per cent. 


Ur ... 

5 

lo 

0-5 

Ch ... 

10-5 

to 

12-5 

Ti ... 

12 

to 

13 

Ni ... 

4-5 

to 

2-5 

Fe ... 

25-5 

to 

27*7 

A1 ... 

7*3 

to 

6-2 

Ca ... 

2*6 

to 

1*5 

Si ... 

15 

to 

12 

l)i ... 

7*5 

to 

0-5 

La 

6'2 

to 

2-2 

Th ... 

1-0 

to 

traces 

Yt ... 

1*6 

to 

traces 


Professor Rosenbusch, the eminent petrologist, in a com- 
munication to Mr. W. H. Twelvetrees, states that the mica 
solvsbergite of the Port Cygnet complex contains a mineral 
in small quantity which may belong to the pyrochlore 
group. It is strongly refractive, red, transparent, and 
isotropic. 

265. Pyromorphite (CJilorophosphate of Lead). 

This is the most important member of an isomorphous 
group of arsenates, arsenophosphites, and phosphates of 
lead, which crystallise in the hexagonal system. The origin 
of ail the species forming this group is in all probability 
to be sought in the mispickel or apatite in the lode- 
matter of its vicinity, by affording the acid radicals to 
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lead supplied by tbe alteration of lead sulphide. These 
secondary minerals in their highest development are found 
some distance from the actual outcrop. In pyromorphite 
the phosphorus sometimes gives way to arsenious acid, 
and by this change the mineral graduates to the chloro- 
arsenate, or vanadic and chromic acids may act in the 
same manner, and thus constitute the other members of 
the group. The Sylvester Mine, at Zeehan, has afforded 
the largest and most perfect crystallised masses of this 
mineral so far obtained in this State. The crystals are 
intricately interwoven, the normal colour being an intensely 
dark-green. At the Godkin Mine, Whyte River, it is found 
in minute crystals, and as earthy pyromorphite in large 
blocks, being in this condition mixed with clay, and at 
times pyrolusite; in small veins with cupriferous pyrite 
and galena in a quartz gangue at the River Lee. At the 
Hercules Mine a limited quantity of attractive crystal 
groups has occurred. At the Magnet Mine the crystals 
are well developed, but usually somewhat small. The 
colours vary at this locality in a remarkable degree, rang- 
ing from milk-white to pale and dark green ; again yellow 
and shades of dark port-wine tint. It is found also 
at many of the silver-lead mines of Zeehan, Bundas, and 
the Heazlewood; but these minor occurrences do not need 
special reference. 

266. Pybolusite (Oxide of Mmganese). 

An abundant and widely distributed mineral, commonly 
found in botryoidal, radiating, or granular masses, rarely 
crystallised. It is black or bluish-black in colour, and is 
much softer than psilomelane. 

Alluvial drift is often cemented into a compact mass by 
ferro-mangane#©, which is a mixture of this mineral and 
limonite. It® more important localities in this island 
are: — Penguin River, Heazlewood, Vale of Belvoir, Mt. 
Claude, Zeehan, Bundas, Meredith Range, Pieman River, 
Pingal, and the Dial Range. At the Balstrup Manganese 
Hill Mine, at Zeehan, small crystals occur intermixed with 
the more profuse radiated masses. 

267. Pyroxene (Bisilicate of Iron, Magnesium^ Calcium^ 

dtc.J. 

A petrologically important family of ferro-magnesian 
rock-forming minerals, which are well represented in those 
of igneous origin. They are divided into two well-estab- 
lished groups, viz: — 
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(1) Ehombic Pyroxenes, 

Enstatito, with, less than 5 per cent, of Fe O. 

Bronzite, with 5 to 14 per cent, of Fe 0. 

Hyperstheiie, with above 14 per cent, of Fe O. 

The most highly ferriferous is termed amblystegite, and 
the fibrous variety is known as bastite. 

(2) MonocVmic Pyroxene^, 

Augite, dark-coloured variety, 

Diallage (this alters to schiller-spar), and 

Various green to white varieties. 

The first are abundant in various rocks of igneous origin, 
such as diorites, porphyrites, andesites, and some perido- 
tites. The last occur also in plutonic and volcanic rocks, 
especially those of a basic nature — basalts, gabbros, ande- 
sites, <fec. 

268. Pyrophyllite (Hydrated Silicate of Aluminium). 

This mineral is very plentiful at the Mt. Bischofi Mine 
in close association with various forms of pyrites and cas- 
siterite. It forms radiating aggregations of thin scales, 
which have a yellowish-white colour and glimmering lustre. 
Before the blowpipe the substance exfoliates and swells to 
a large size, and with nitrate of cobalt solution it strongly 
reacts for aluminium. At the Shepherd and Murphy 
Mine, Bell Mount, it is fairly common in small radiating 
patches, which are often implanted on quartz, and may 
contain imbedded crystals of cassiterite. At North Heems- 
kirk it is also plentiful under the same conditions, but it 
is usually at this locality of a paler, almost white, tint. 

Mr. B. Sticht has very kindly forwarded me several 
examples of what is undoubtedly pyrophyllite from the 
Mt. Lyell district, as well as one from a locality a few 
miles north of the Emu Bay Bailway Company's bridge 
crossing the Pieman Biver. That from the North Mt, 
Lyell Mine is a massive form, with a micaceous scaly struc- 
ture; it has a glimmering lustre, and is of a pale-greensh 
colour. 

The analysis gave the following result; — 

Per cent. 

Silica = 62 '3 

Alumina == 31’^ 

Ignition loss, i.e., 
combined water 6*02 


99*72 
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Kespecting this substance, Mr. Sticht remarks: — 
“ Judging from the analysis mentioned below, there might 
be slight traces of alkalies present, but these would have 
no special bearing on the composition otherwise.” It 
occurs at the 850-feet level, associated with the quartzite 
schist, and in connection with a 15 -inch seam of chalco- 
pyrite, 15 feet from the conglomerate or the contact of the 
same with the schist. 

At the 700-feet level of the same mine a variety of this 
mineral is found close to the conglomerate. It occurs 
as a finely-divided aggregate of scales of a pale yellowish- 
green colour, with a semi-metallic sheen. It is much less 
compact than the one above referred to. 

The analysis shows the following composition: — 


Silica 


Per cent. 

60*20 

Alumina 

= 

31*90 

Potassium oxide 

= 

0*20 

Sodium oxide 

—— 

0*07 

Magnesium 

r= 

nil 

Lime 

= 

nil 

Ignition loss, i.e., 
combined water 

= 

7*60 



99*87 


At the Lyeli Company’s Chester Pyrites Mine, in the 
North Pieman district, the mineral occurs in considerable 
quantity; in fact, it forms the great bulk of the country- 
rock in which the pyrites is contained. At times it con- 
stitutes veins in the solid pyrites. It is composed of small 
white scales with a distinctly silvery sheen. Apparently 
it has partly undergone kaolinisation, and this may 
account for the slight divergence in composition from the 
normal type. This alteration is shown by the analysis, 
which is as follows: — 



Per cent. 

Silica 

59*8 

Alumina = 

38*8 

Ignition loss, i.e., 


combined water = 

6*5 


100-1 

Specific gravity = 

2-78. 


It would appear that this almost compact to scaly- 
granular pyrophyllite forms the base of some of the 
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schistose rocks which are characteristic of the localities 
indicated. 

“At the North Lyell Mine a compact massive form of 
this substance occurs. It is of a pale-green colour, has 
a smooth and unctuous feel, and exhibits distinct trans- 
lucency at the margin of thin flakes. 

“Upon analysis it gives the following result: — 

Per cent. 

Si Oo = 59-0 

Ah O' = 32-05 

Combined O = 7*2 


98*25 


The oxygen ratio is 31*5 : 15*1, practically resembling 
the mineral from the Chester Mine, North Pieman.” (E. 
Sticht.) 

269. pYROSTiLPNiTE (Silver Sulfhantimonite). 

A rare ore of silver (containing 59*44 per cent, of Ag) 
known as “ fire-blende.” It crystallises in the monoclinic 
system, and is sometimes tabular, but its common habit is 
in imperfectly terminated sheaves or irregular bunches — 
like stilbite — but of almost microscopic dimensions. It is 
of a hyacinth-red colour, but is generally tarnished to 
an almost black discolouration. When free from dis- 
colouration it has an adamantine lustre and decided red 
streak. In minute vughs it may be detected in associa- 
tion with nests of small quartz crystals. When coating 
cleavages in its extremely silicious gangue it soon arrests 
attention from its peculiar habit of occurx’ence in radiating 
and irregular bunches, by which feature it may be known 
from proustite, although both have the same bright colour. 
Before the blow-pipe it fuses easily, giving off white anti- 
monial fumes, and with soda affords a bead of silver. It 
occurs in limited quantity, but quite enough to make an 
appreciable difference in the bulk silver assays. Lo-cality : 
The Long Tunnel Mine, Heazlewood. -Associated with this 
is another silver mineral of an orange-yellow colour with 
yellow streak. It affects a frondose habit, and is found 
in exceedingly limited quantity as aggregates in the cleav- 
ages of the gangue. It may be xanthoconite (a silver 
sulpharsenate, crystallising in the rhombohedral system), 
but the quantity is too small to make reasonably certain 
of its exact identification. Pyrostilpnite occurs at the 
Oonah Mine, Zeehan, closely associated with pyrite in cellu- 
lar quartz. 
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270. Pyrrhotite (Sulphide of Iron). 

Also known as magnetic pyrites. It crystallises in tlie 
liexagonal system, but the crystals are extremely rare. 
The only known occurrence of the crystals in this island is 
at the Colebrook, North-East Dundas, where they occur 
of the usual diminutive size, in small clusters on the parent 
mineral. The amorphous substance also occurs at this 
locality in immense quantity in close association with axin- 
ite and a little arsenopyrite, datolite, and chalcopyrite. The 
pyrrhotit'e is of the usual bronze colour, with a noticeable 
tarnish of the brighest shades of red, blue, and green, which 
gives it the pseudo appearance of being an ore rich in 
copper. Occurs as a. large massive formation near Gteorge's 
Bay ; at Mt. Ramsay in amphibole rock, with native bis- 
muth and other minerals; in main adit at Mt. Eischoff the 
samples weather to a normal bronze lustre ; at Hampshire 
in amorphous masses, which have a decided reel tinge, and 
also of a grey colour, disseminated in a hard metamorphic 
rock; P-enguin River, where it is highly nickeliferous ; 
Dundas, said also to carry nickel; samples from the Blue 
Tier, near Beaconsheld, have been found to contain nickel, 
and in the old adits the mineral has, decomposed to a 
mixed sulphate of that metal and iron ; Beaconsfield, 
where it is often auriferous ; Mt. Pelion, in enormous 
masses ; Rocky River and Savage River, in considerable 
quantities; Barn Bluff, with actinolite and pyrites. 

271. Quartz (Silica). 

This abundant and widely diffused mineral is common 
both in the amorphous and crystallised form. The crys- 
tals occur as hexagonal prisms, which sometimes have 
pyramidal terminations at both ends. It is found in 
many parts of the island, often in considerable abundance. 
The crystallised form more especially is met with in pro- 
fusion ill the tin-mining districts, where examples of large 
size, more or less waterworn, and showing a wide range of 
colouration, form one of the main features of t'lie stan- 
niferous drift. On Flindets Island and in the vicinity of 
Mt. Cameron individual crystals weighing many pounds 
are commonly obtained. They are known as “ rock- 
crystal,'^ and are beautiful representations of the species. 
In the auriferous districts the quartz is usually more or 
less milky-white owing to enclosed vesicles, but extremely 
6ne . bunches of clear colourless crystals have been obtained 
at several localities. At the Heazlewood, quartz, often 
coloured green with the oxide of chrome, is an abundant 
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admixture in tlie lode gangue of the silver-lead mines ; and 
on the West Coast crystals coloured red v/ith iron oxide 
have been obtained. At Beaconsfield a honeycombed form 
occurs; this apparently has resulted from the decomposi- 
tion of pyrites, Masses of a similar character have been 
found at the Pieman Biver and other places. 

At the Vale of Bel voir, quartz occurs pseudomorphous 
after tremolite, and silicified wood^ which is of similar 
origin, is abundant in many places. At Ben Lomond, 
in the workings of one of the tin mines, quartz has been 
found pseudomorphous after felspar ; the specimens have 
a peculiar mottled appearance of various shades of brown. 

A peculiar variety known as hacked quartz occurs at 
several of the East Coast alluvial tin workings and at the 
Lisle goldfields. Some specimens from the lastmentioned 
locality are remarkably fine and fresh, as well as being of 
unusually large size — at times quite 2 feet' in length. The 
origin of this variety has caused no little speculation. Its 
original home was probably formed by the infiling of vughs 
in the granite rock. The peculiar hacked impressions on 
most of the faces of the irregular mass are the imprints on 
felspar or other crystals which originally lined the cavity. 
It would appear that silica in solution percolated through 
the granite into the cavity, and in hardening, retained 
the image of its form and lining, thus becoming the verit- 
able casts which are now found in the alluvium. 

At the Hercules Mine, Mt, Bead, many of the small 
quartz crystals are both lef1>handed ” and also right- 
handed, and in some cases, in^ addition to the W and 
Y trapezoids, show the rhombic face S'. The last has 
also been detected in some of the crystals from the vicinity 
of Bell Mount, Middlesex. At the North Lyell Mine 
many small quartz crystals occur, which are flattened in 
the plane containing the, principal axes, and mackled with 
another crystal on 521 intersecting in a zig-zag line. These 
twins are known from the Dauphine, and also from Japan. 

- On the sand hillocks skirting portion of the coastline of 
Flinders Island, Bass Straits, novel forms of siliceous con- 
ci'etion have been collected. They are known as fulgurites 
or vitrified sand, produced by the action of lightning on 
the sand dunes. They are circular, thin, about 2| inches 
in diameter, with a concentric structure, and more rough- 
ened on what is apparently the upper surface than 
the lower. 

'' On the Linda track, between the Bivers Collingwood 
and Franklin, a remarkable pisolitic variety occurs as loose 
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boulders. It is difficult to account for this granular 
growth, which appears to be in layers one over the other, 
and has the appearance of a siliceous oolite. The coiu 
cretionary spherules are individually about 1 mill, in 
diameter.’^ (L. K. 1^/ard.) 

A finely fibrous, somewhat silky-looking variety of this 
mineral, in interlaminations up to |-inch thick, much 
resembling some aragonite deposited from thermal springs, 
occurs in the Australasian Slate Quarry, Back Creek.'’ 
(Ulrich.) 

Endomor'ph8 in quartz, which is usually more or less 
cloudy in appearance from enclosed substances: — 

Eutile.—'M.QOvm. 2 i ; Mt. Cameron. 

Gassiterite.^ — Gould’s Country. 

Tourmaline . — Ben Lomond; Moorina; Mt. Heems- 
kirk. 

l7'on Oxide . — In capillary fibres (known as venus hair 
stone). Kindred-road, near the River Forth. 

Manganite . — In solid dendrites in semi-opal, North- 
East Coast. 

Principal Varieties of Quartz. 

Eock-crystal . — Vitreous form with a glassy appearance, 
commqnly transparent and colourless, but occasionally 
tinted with yellow and brown. Mt. Cameron, Gould's 
Country, Moorina, Thomas’ Plains, Lefroy, Mt, Maurice, 
Mt. Heemskirk, Beaconsfield, Dundas, Ben Lomond, 
Flinders and other islands in Bass Strait, and other 
localities. 

Cairngorm. — Smoky-brown of various shades. Blue 
Tier, Moorina, Mt. Cameron, Flinders Island, <fec. 

False Topaz . — Of a clear pellucid yellow colour. Mt. 
Cameron, Moorina, Gould’s Country, <fec. 

HyalUte . — This variety has been found in the form of 
beautiful globular concretionary masses and incrustations 
with a pearly lustre. Zeehan, Gould’s Country, Rio Tinto 
Mine (Savage River). “Occurs in small mammillary 
colourless transparent coatings in hollows of the basalt 
near Surrey Hills Station on the road to Mt’ Bischoff.” 
(Ulrich). 

Eesinite. — ^A form of semi-opal of dull-brown colour and 
resin-like appearance. Flinders Island. 

It ood Opal , — Silicified wood, usually of a pale- 
brown colouration, with a striated structure. In 
drift, Derby ; Flinders Island ; Epping Forest ; Long- 
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ford ; Launceston ; in concentric layers, Franklin Eivulet ; 
Bast Arm of Port Sorell; near Latrobe; Kentish Plains; 
white, of a fine silky texture, Queen Biver, east of 
Howard’s Plain ; of a bright colouration and compact 
form, Little Forester River; Lake Sorell; Conara; S’wan- 
sea ; pseudomorphous after stems, Hobart. 

Cacholong. — A milk-white, compact, siliceous substance, 
occurring as thin veins and filling cavities in basalt; it is 
opaque, and usually somewhat dull in lustre. Near Laun- 
ceston. 

Frme. — Amorphous, usually of a yellowish-brown and 
waxy lustre, Hampshire Hills; as brown to dark-green 
waterworn pebbles, Lake Sorell ; with adularia and ordin- 
ary quartz in the granite rock near its junction with meta- 
morphic slate, Tasman Rivulet; a brown porcelain-like 
form is abundant at the Magnet Range. 

Agate. — A variegated variety of quartz, the colours 
being arranged in bands, concentric layers, and cloudy 
masses. River Leven ; Cranbrook, near Swansea ; River 
Forth ; Flinders Island ; Cornelian Bay ; Lake Sorell ; 
Heazlewood; and other places. 

Morion. — Black quartz. Blue Tier; Flinders Island; 
Ben Lomond; a mammilated black quartz in a solid com- 
pact form occurs on the west branch of the Savage River, 
nearly opposite Long Plain. 

Hornstone. — A variety resembling flint, opaque to 
translucent, dull and glimmering lustre. In colour, from 
white to black Lydian stone. Lily dale; Oyster Bay; 
Flinders Island; Cornelian Bay; Mt. Nelson; Mt. Bis- 
choff; Pieman River; Macquarie Harbour; River Forth; 
and elsewhere. 

Common OpaL — An amorphous hydrated form of a 
milk-white to pale-brown colour and vitreous lustre. 
Port Cygnet; Lake Sorell; Cornelian Bay; Macquarie 
Harbour ; Supply Creek ; Mt. Cameron ; Pieman ; Dugam 
Range, near the Montagu; Proctor’s-road, near Hobart. 

Menilite . — A dull brownish to white translucent variety 
of common opal, occurring in irregular renifonn lumps or 
nodules, which are impressed on the surface with angular 
depressions. In stanniferous drift, Gould's Country. 

Geyserite . — A white hydrated form, occurring in cellular 
masses mixed with native sulphur. Mt. Bischoff. 

Roue-quartz . — Of rare occurrence, and then not nearly 
so clear as that obtained in Bavaria and other places. 
Local examples are generally somewhat ferruginous and 
cloudy. West Coast ; Beaconsfield ; Moorina. 
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Amethyst . — Of a beautiful clear violet colour. A gem- 
stone much in use for ornamental work. In large 
detached abraded crystals in stanniferous drift at 
Moorina; in the Emu River, about 4 miles south of the 
Hampshire Hills; also occurs at Mt. Cameron and Blue 
Tier. 

.-—Semi-transparent, with a wa-xy lustre; 
often in mammillated form, but never in a crystallised 
condition. Of a greenish and brown colour, apparently 
infiltered in cavities and seams at Beaconsfield ; in banded 
brown-coloured masses at Flinders Island; as water worn 
pebbles, Swanport ; Lake Sorell ; Tamar Heads ; Cornelian 
Bay ; Lisle ; Mt. Cameron ; Meredith Range ; Heazlewood ; 
Pieman River ; Zeehan ; as crustified masses, Corinna, Pie- 
man River. 

Cornelian . — Of a more or less variegated red coloura- 
tion, often banded with white and yellow, and sometimes 
showing crystalline aggregations. Fingal ; Flinders Island ; 
Swansea ; River Forth ; Cornelian Bay ; Lake Sorell ; 
Ilfracoml3e ; Supply Creek ; Longford ; and many other 
localities. 

Jasyer . — Usually dull-red colour, but sometimes green or 
yellow. Near Corinna in alluvial drift with crustified chal- 
cedony and quartz ; a close, compact green variety, not 
unlike the New Zealand greenstone, occurs in the Arthur 
River, about 6 miles below Waratah. 

272. Randanite (Infusorial Earth). 

Found in small quantity; contains many fresh- water 
forms of diatomaceoe. Inglewood, near Oatlands (Bur- 
bury) ; in depressions between the dolerite hills of the 
neighbourhood ; it has been found in thin seams occasion- 
ally ranging up to as much as 12 inches in thickness, and 
sometimes very pure. 

273. Restormelite (Hydrous Silicate of Alummium and 

Iron J. 

As at its original locality, Restormel Mine, Cornwall, 
this substance occurs as a coating on psilomelane and other 
manganiferous material. It is white to pale-greyish blue, 
sometimes almost a clear blue. The incrustation is invari- 
ably thin, but quite noticeable and distinct. 

Locality: The Comet Mine, Lundas. 
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274. Retinalite (Yellow Serpentine). 

A massive, resinous yellow variety of this mineral sub- 
stance. It is usually translucent. It occurs at Dundas 
with the normal variety. 

‘‘ This variety of serpentine, in roundish pebble-like 
pieces of light-yellow to brown colour, and translucent, 
much resembling resin, was found by Mr. W. B. Bell, on 
the Parson’s Hood Range.” (Ulrich.) 

275. Rhodonite (Silicate of Manganese). 

Information from Zeehan states that this mineral has 
been found there, but the statement requires confirmation. 
It usually occurs massive, opaque, and fiesh-red in colour, 
often coated black externally from exposure. Some beauti- 
ful examples have been obtained from the New England 
District of New South Wales. (Cox and Ratte, “ Mines 
and Minerals.”) 

Massive, in a somewhat impure form, forming part of a 
vein of scapolite in a large asbestos seam in serpentine on 
the ground leased to the Australasian Asbestos Company, 
at Anderson’s Creek, west of Beaconsfield. Called ” red 
quartz ” by the miners. (W. H. Twelvetrees.) 

276. Rinkite ( Titano-fluo-silicate of Sodium, Calcium, and 

Cerium). 

A substance that is presumed to be this occurs some- 
what plentifully in the garnetiferous mica solvsbergite of 
Port cygnet. It is colourless to rose without crystallo- 
graphic outline, and with imperfect cleavage.* It belongs 
to the minerals of the first generation in this rock. 

277. Rhodochbosite (Protocarhonate of Manganese), 

This well-marked and attractive rose-red-coloured min- 
eral is also known as diallogite. It has been obtained at 
several of the Zeehan mines commonly coating ferro-man- 
ganese cavernous gossan, the hollows often containing 
somewhat fine aggregations of the substance. At Dundas 
it occurs under similar conditions ; while, at the Magnet 
Mine it is not unusual to see it in bands alternating on 
either side of the central crustification of that laminated 
ore-body. The finest development of this mineral as occur- 
ring here is at the mines at Mt. Read, with more especial 
reference to the Hercules Mine, at which most attractive 
specimens h^ve been obtained. These mainly consist of 
finely cut crystals and nodular patches, intermixed with 
small water-clear quartz crystals and pale tinted fiuorite. 
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Cavities in the ore-body are sometimes found conapletely 
lined with the substance, with which the sulphide ores are 
intermixed. It also forms seams and masses of the char- 
acteristic rose colour. 

278. Rutile (Binoxide of Titanium), 

This mineral crystallises in the tetragonal system, and is 
one of the modifications of the trimorphous body Ti 0^ ; 
the others being brookite and anatose. 

Titanium dioxide has been formed artificially by the 
reaction of titanium fluoride and water vapour. The pro- 
cess is therefore really analogous to that which has yielded 
cassiterite ; indeed, stannic oxide and titanic oxide stand in 
close chemical relationship. Pneumatolytic action may thus 
be invoked as a possible explanation of the genesis of these 
minerals (Rudler). The species of titanium oxide have 
been formed artificially, and are dependent upon various 
temperatures, rutile being formed at a red heat ; at a tem- 
perature such as would volatilise zinc brookite was pro- 
duced; and at a temperature just below that at which 
cadmium may be volatilised anatase results. This mineral 
is abundant in the alluvial drift, but much rounded, at 
Brown Plains ; about the south-west base of Mt. Lyell ; in 
waterworn fragments, and occasionally as well-formed 
crystals, Clayton Rivulet; in red-brown to almost black 
capillary bunches penetrating quartz crystals, Moorina and 
other places. 

Occurs in large quantities in grains and slightly water- 
worn crystals up to |-inch in length in surface-drift, and 
enclosed in a brecciated sandstone on the top and slope 
of a hill situated a short distance from Hamilton-on-Porth. 
The crystals are usually well-formed, including angulatsd 
twins, but have mostly rough faces. The colour varies 
from light to dark-reddish brown. Metagenic twins are 
of frequent occurrence. The variety called nigrine, of a 
very dark-brown to black colour, occurs abundantly hi 
small waterworn grains and imperfect crystals in drift at 
Rocky Cape. It is very plentiful in auriferous drift at 
Lymington, Port Cygnet. At the Penguin River and 
vicinity it is fairly common. 

279. Sanbbebgerite = Kupferblenbe. (See Tennantite.) 

280. Sanidine (The Glassy Variety of Orthoclase), 

This is the glassy variety of potash felspar that occurs 
in imbedded crystals in various igneous rocks. Plentiful 
as fine bold crystals, often showing zonal growth, in the 
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soivsbergite-porphyry and the elaeolite-syenite of Port Cyg- 
net. 

281. Saponite (Hydrous Silicate of Ahiminium and Mag- 

nesium ), 

A soft, massive substance, which becomes extremely 
brittle on diying. It occurs in patches of a yellow to 
brown colour, with chrome ochre and loose quartz on the 
hanging-wall of an irregular quartz reef, at what was 
known as the Duchess of York Mine, Salisbury, near 
Beaconsheld ; also occurs as a white amorphous substance 
near Trial Harbour, West Coast. 

282. Sapphire. (See Corundum.) 

283. ScAPOLiTE. (See Marialite.) 

284. ScHEELiTE (Tungstate of Calcium ). 

This mineral is tetragonal in crystallisation, but in habit 
the crystals are the bi-pyramid, which have a striking 
similarity to the regular octahedra. The colour is always 
pale in tint, with a vitreous lustre, inclined to resinous 
on the surfaces of fracture, which is uneven to subcon- 
choidal and brittle, streak white. The substance was 
named in compliment to the chemist Scheele, who dis- 
covered the element tungsten in this mineral. Occurs at 
Mt. Ramsay in well-formed, rather long, opaque crystals, 
often up to 1 inch in length, and more rarely in twins or 
crystalline bunches. The colour is pale-yellowish brown, 
sometimes with a slight greenish tinge. It is sparingly 
disseminated in the black amphibolite contact rock, in 
association with native bismuth, pyrite of various kinds, 
and a little purple fluorite. It is not connected with the 
tin ore of this locality. It is stated to occur sparingly as 
tabular crystals, which are nearly white, in connection with 
a garnet rock at the Upper Emu River. In limited quan- 
tity it occurs closely intermixed with amorphous wolfram- 
ite at a locality a short distance north of Pieman River 
Heads, West Coast. On the south-east coast of King 
Island, Bass Straits, this mineral is reported to be dis- 
covered in considerable quantity intermixed with quartz, 
apparently in connection with a decomposed dark-brown 
garnet rock. The formation containing the imbedded 
mineral is said to be of great width, and to be about 100 
feet above, and 12 chains distant from, the sea-level. The 
locality is about a quarter of a mile from G-rassy River. 
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The scheelite is greenish-grey in colour, opaque and vitre- 
ous in appearance. It is irregular in deposition, often in 
intergrown crystalline bunches, and well-formed crystals 
singly and in groups are not rare, which show pyramidal 
hemihedrism. Nothing practical has to date been done 
to elucidate the geology of this find. 

The following is an analysis of the roughly concentrated 
material, viz.: — Ca Wo^ — 65*3 per cent., which gave 
Wo 3 = 52*68 per cent.; the ore contained Ta^ O,-, = 2*6 
per cent. It is apparently a contact formation or lode 
intimately connected with the granite of the vicinity. The 
scheelite occurs in thin seams, with small quantities of 
associated molybdenite and native bismuth. 

Excellent pseudomorphs, partial and occasionally com- 
plete, of this mineral to wolframite are not uncommon at 
a locality about 1 mil© east of south of Mayne/s Tin Mine, 
Heemskirk. They are perfect crystals in form, sometimes 
only transmuted to a very limited degree ; then, again, the 
whole snbstance of the crystals may be changed to the iron 
manganese — tungstate, in which case they assume the dull 
surface appearance so generally typical of pseudomorphous 
action. Some very nice crystals of the pure substance also 
accompany the rest. These are from opaque to semi- 
transparent, and of a pale-yellowish colour. With this find 
wmlframite also occurs in excellent crystals, both pure and 
partially so. For information respecting these, see notes 
under that mineral. A yellowish brown substance may 
occasionally be detected as minute blebs and veins on the 
scheelite in connection with this occurrence, which may be, 
and apparently is, the hydrated tungstic oxide, mey- 
macite (WOi^jSHqO), which is foinned by alteration. 
It is not of any importance, except as a minoi^alogical 
curiosity. Analysis made by Traube (Neue’s Jahrb. Min. 
Beil. Bd. YII., 1890, p. 232), of a sample of the scheelite 
from Mt. Eamsay gave the following result, viz. : — 

Per cent 

W Og = 79*77 

M O 3 = trace 

Ca 0 = 19’65 


99*42 

Specific gravity = .6*09 

Eeferring to a crystal from the same locality, Dr. Ander- 
son remarks (“ Eecords of the Australian Museum,” Yol. 
YI., Part 5, 190/) : It occurs on homblendic rock in well- 
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formed crystals up to 1 incti in length and in crystalline 
bunches. The measured crystal is about 1 cm. in the 
direction of the vertical axis, and is grayish and semi- 
translucent. The faces are fairly brilliant and gave good 
signals; only the pyramid e (101) is present: — 

Measured. Calculated (Dana), 

f A e' = 101 A on = 72° 45' 72° 40|' 

e /\e 7ii == 101 a Oil = 107° 15' 107° 19f 

At Gould’s Country scheelite occurs of a translucent 
resin-yellow colour with a crystalline surface. (W. H. 
Twelvetrees.) 

2S5. Schiller Spar (Hydrated Silicate of Magnesium). 

An altered form of diallage, which is one of the mono- 
clinic pyroxenes. It occurs at the Parson's Hood Moun- 
tain; in connection with serpentine at the Heazlewood; 
of foliated structure and pale-green colour in serpentine 
at Dundas. 

286. Schrotterite (Hydrous Aluminium Silicate). 

A soft, brittle, white to honey-yellow-coloured gum-like 
substance, occurring as an incrustation in patches in a 
fissure in Silurian slate. It decomposes to a white powder. 
Occasionally it is staiactitic or mammillated, and easily 
falls to pieces. Obtained near the Pieman Eiver. 

287 Bcolbc'ITE (Hydrated Silicate of Alumina and Cal- 
cium). 

Occurs in oblique crystals or as acicular tufts, and some- 
times of fibrous radiating structure. 

A radiating zeolite, occurring in the dolerite rock , of 
Launceston. 

288. Smithsonite (Carbonate of Zinc). 

Only obvserved in small patches on limonite, Magnet 
Mine. 

289. ScHLEROSPATHiTE (Sulpliate of Iron and Chromium). 

This substance occurs with the presumed knoxvillite at 
the Salisbury Mine, Blue Tier, near Beaconsfield. Like its 
congener it has a highly fibrous habit. It is found in 
large, compact, felted masses, which are extremely tough 
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under the hammer, and comparatively heavy from oon» 
tained hygroscopic water. The fibres are minute, short-, 
and silky white. The surface is often nodular and rough 
from protruding fine spiculse. 

An analysis of this substance gave the following 
result : — 

Per cent, 

SO 3 = 27-20 

Fe^O^ 14-0 

Cr^ O 3 = 10*64 

Loss on ignition over 39*19 
Gangue = 10*77 

101*80 


Before the blowpipe the substance swells and forms a. 
brown-coloured mass, which is easily powdered. With 
soda after trituration, it leaves a loose powdery residuum, 
which is readily attracted by the magnet. . The fused mass, 
with borax bead gives reactions of iron and chrome oxides. 
It is readily soluble in water, and if kept in a dry situa- 
tion gives up much of its hygroscopic moisture. 

290. ScORODiTE (Hydrated Arsenate of Iron), 

Formed by the decomposition of arsenopyrite, and 
usually found where that mineral is abundant. It is com- 
monly met with at the Scamander Eiver and vicinity ; 
Golconda, Mt. Bischoff ; in the cavities of siliceous skeleton 
rock as beautiful green crystals at the Upper Emu Biver ; 
amorphous in considerable quantity at the Waterhouse 
goldfield, at which locality it has been obtained in green- 
coloured crystals in the gold mine which was known as the 
Southern Cross; near Mt. Pelion in quantity, the masses 
occasionally showing the gradual transmutation from the 
original arsenopyrite. 

291 Senarmontite (Teroxide of Antimony). 

Has occurred in small quantity at the Long Tunnel 
Mine, Whyte River; and at the Madame Melba Mine,, 
North-East Bundas. 

292. Sericite (Orthosilicate of Alumimum and Potas-- 

sium J. 

Occurs in foliations of rocks of schistose structure;, 
colour, greenish to silvery white, with a silky lustre. 
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Abundant as sericite-scbist at Mt. Lyell, Mt. E-ead, and 
other localities. 

293. Serpentine (Hydrated Silicate of Magnesia). 

This is in reality a rock rather than a mineral species, 
resulting from the metamorphism of intrusive igneous 
rocks, such as the ultra-basic peridotites, which are rich 
in olivine as a constituent. The mineral olivine is much 
prone to alteration, and its conversion to serpentine can 
be distinctly traced in rock sections, and even macroscopic- 
ally. The eliminated iron from the olivine may be 
represented as granules of magnetite, or it may be wholly 
changed into the ferric state, and thence into the minerals 
hematite and limonite. 

This mineral occurs as a rockmass of considerable 
extent. Its normal colour is green, of many shades, but 
almost every known variety of the substance, both in colour 
and structure, has been obtained in this island in more or 
less quantity. At the Heazlewood and vicinity it occurs 
in considerable amount, often containing a perceptible 
■quantity of nickel silicate, which gives it a bright apple- 
green colour, in which case it approaches that from New 
Caledonia, which is worked as an ore of nickel. Along 
the banks of the Heazlewood River and some of the smaller 
streams much of the serpentine often contains large quan- 
tities of minute intensely black crystals of chrome spinel, 
and, more rarely, large amorphous bunches of chromite. 
Brucite, schiller-spar, and narrow bands of chrysotile also 
occur with it as accessory minerals. At Anderson's Creek 
and neighbourhood extensive masses of this rock exist, in 
many places, containing asbestiform chrysotile, and steatite ; 
north of Trial Harbour it often contains long fibrous asbes- 
tos, and is connected with an extensive bed of remarkably 
pure talc ; also occurs at Huskisson River, Clayton Rivu- 
let, and at the Parson’s Hood Mountain. Exposures of 
serpentine occur on the Styx River and at the head of the 
Florentine. At the Serpentine Hill near the Renison Bell 
Tin Mine the serpentine occurs in part transmuted to an 
intensely black magnetite, the specimens often presenting 
the attractive appearance of being one-half a beautiful 
green serpentine, and the balance black magnetite. 

294. Shale (Hydrocarbon). 

Argillaceous shales of a more or less bituminous charac- 
ter, and of various shades of brown and black, occur at 
several localities. They are all inhammable to some extent. 
:So far they have not been determined. 
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Ben Lomond; Dilston; Beaconsfield; Karoola; George 
To-wn; Heazlewood; Blue Tier; Inglis River; Gad's Hill; 

and oth-er places. 

295. SiciLiOPHiTB (SiUcified SerpenUne). 

This peculiar altered snbstance is extremely variable in 
colour, and occasionally almost opalescent. 

Near to the Long Tunnel Mine, Castray River. 

296. SiDEEiTE (Carbonate of Iron). 

Occurs of sub-crystalline structure and pale-brown 
colour, with quartz, both of which often contain gold, 
Specimen Reef Mine, Brown's Plain ; in translucent masses 
of a vitreous appearance, rapidly weathering brown ; also 
abundantly in the opaque form, but rarely in well-formed 
crystals, Mt. BischoS; in veins, usually of lenticular 
form and often containing gold, Brown's Plain, Lucy 
River, Rocky River, and other places in the vicinity of the 
Pieman. This mineral appears to be the principal aurifer- 
ous matrix of the locality ; on the surface it is usually 
decomposed to the oxide. Abundant near the River Forth 
in compact masses: at Port Sorell it is found intermixed 
with quartz; in great profusion at Zeehan, Dundas, and 
Heazlewood, where it forms the common lode gangue of 
the silver-lead mines. The crystals are rarely obtained, 
still at the lastmentioned field they are occasionally met 
with, but small in size. It is more often found in the lode 
cavities in semi-lenticular forms aggregated together. In 
the Heazlewood silver-lead and adjacent mines it is com- 
monly coloured pale-green by the admixture of the oxide 
of chrome. 

“ In the adits driven outside the main tin deposit of 
Mount Bischoff there occur druses of fine quartz crystals, 
amongst which generally appear brown saddle-shaped 
rhombohedra and aggregations of rhombohedra of this 
material. In places it occurs also massive, of a deep brown 
to nearly black colour (Ulrich). 

297. SiEGENiTE (Sulphide of Cobalt and Nickel), 

Occurs massive, of a steel-grey colour, intermixed with 

magnetite, pyrite, and niccolite. Rocky River iVtine. 

298. SiLLMANiTE (Anhydrous Silicate of Aluminium), 

Occurs in the form of sillmanite-schist at the Lucy 
River,, a tributary of the Pieman, and at Mt. Stewart 
Heazlewood district. 
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299. Silver, Native. 

The free or native metal is not infrequently met with 
on all the silver-lead mining fields of the State, hut never 
in large quantity. Although occasionally in arborescent 
patches of extreme tenuity, it more commonly affects a 
capillary form, varying from fine hairs to wire-like fila- 
ments. In habit it occurs in irregular tangled growths, 
but rarely showing any sign of crystalline structure. The 
surface of the metal is always somewhat discoloured by 
oxidation, usually yellowish to even almost black. It is 
invariably a secondary mineral, reduced from the state of 
sulphide, or deposited from salts in solution. It may 
reasonably be assumed that much of the capillary silver is 
produced from circulating solutions through the reduction 
of metallic sulphides. This is illustrated at the Magnet 
Mine, by the deposition of hair-like entangled patches of 
native silver nestling in the fractures and cleavages of 
zinc sulphide, evidently resulting from the effect of sul- 
phuretted hydrogen. It also occurs as minute frondose 
branching patches in gossan at the Penguin Silver Mine, 
at the Murchison, at Tullali, and at several of the Zeehan 
mines. It occurs in the same form and under like con- 
ditions in clefts in the siliceous lode material of the Hamp- 
shire Silver Mine, where it was the principal ore of the 
metal ; on galena in attached flaky masses, Owen Meredith 
Mine ; in and on calcite, ankerite, and blende at the 
Godkin Mine, Whyte River. At this mine some exception- 
ally fine examples have been produced, some having arbor- 
escent clusters of microscojhc crystals, and occasionally 
small vughs are coated and partially filled with the fibrous 
metal ; in gossan with embolite. South Curtin and Davis 
Mine, Dundas. At the Hercules Mine some remarkable 
finds of the metal have been made, showing the wire-like 
filaments growing amid and embracing crystallised masses 
of cerussite. This occurrence was, perhaps, the finest 
noted in Tasmania. 

300. Smaltite (Diarsenide of Cobalt). 

A tin -white mineral, but subject to superficial tarnish. 
It is fairly hard = 5*5 to 6, and has a fine-grained to 
uneven fracture. It is isometric in crystallisation, usually 
affecting the cube, octahedron, and their modifications. It 
is an important ore of cobalt, containing empirically from 
11 to 28 per cent, of fihat metal, with small quantities of 
iron and nickel. It commonly occurs in the amorphous 
condition. It has been stated to occur as an almost solid 
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vein at the North Pieman ; in small quantity at the old 
Hampshire Silver Mine ; in company with other metallic 
minerals at the abandoned Penguin Silver Mine; Castle 
Forbes Bay (Johnston, Geology of Tasmania ”) ; and at 
North Mt. Heemskirk. 

301. Smectite (Hydrous Basic AlurtmvUini Silicate). 

This is an extremely soft substance, with a metallic, 
almost silvery, sheen. It easily separates into foiige of 
remarkable tenuity- It is obtained in masses of almost 
gelatinous softness, but soon becomes harder by loss of 
hygroscopic moisture. 

It occurs at the North Mt. Lyell Mine and at North 
Mt. Heemskirk. 

Respecting this substance, Mr. Sticht remarks: — “The 
composition of this substance is not in Dana, the analyses 
given in the work being rather different, to such an extent 
that it is rather difEcult to classify it as any varieties of 
the obscure substances mentioned in the book. Originally 
it was very gelatinous or glutinous, i,e,, thinner than gum, 
there being also evidently a high percentage of water in it. 
The humidity was great enough to allow it to be very 
easily moulded with the fingers, like melted wax, although 
it was much more transparent than that substance. It 
had a yellowish-green colour while moist, and an acid, 
astringent taste, which it still retains, and there was also 
some copper in the moist portion. The water-soluble part 
was removed before analysis, and all mechanically-con- 
tained foreign substances, like bits of quai'tz, (fee., were 
likewise removed. The analysis therefore represent's an 
attempt t'o get at the composition of the pure stuff itself. 
It was as follows : — 




Pei* cent. 

Silica 

— • 

46*8 

Alinniim 


36*8 

Calcium oxide 


0*8 

Sodium oxide 


0*7 

Potassium oxide 


3*2 

Loss on ignition 


11*6 

99*8 


The ignition loss is considered to be combined water. The 
loss found in drying before analysis at lOO^ C. was 13T0 
per^ cent. Probably the presence of potash is exceptional. 
It is doubtless a decomposition product under the influ- 
ence of sulphuric acid or sulphate solutions. It is not very 
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common in tiie mine, and may be an unrecorded variety 
of halloysite.” 

302. S OD AL I TE (Clil orosili ca te of S od i ii rn a n d J m i /?• ? w m ) , 

An accessory constituent in the comparatively rare 
alkaline series of rocks that contain nephelite (or elaeolite) 
and minerals of that character. It belongs to the isometric 
system, and usually occurs crystallised in rhombic dedeca- 
hedra ; it is also known massive. In colour it is invariably 
of a pale tint and translucent. It occurs as natrolitic 
pseudomorphs in the elseolite-syenite of Port Cygnet. 

303. Sphalerite (Sulphide of Zinc). 

This common substance is more generally known on 
mining fields as. ‘‘ blende,” or “ zinc blende,” and more 
rarely as black jack.” It crystallises in the cubic system, 
but is subject to many modifications. It has a brilliant, at 
times almost sub-metallic lustre, and varies from almost 
colourless to clear translucent yellow to pale-brown, and 
thence to opaque darker shades, increasing to intensely 
black. In common occurrence it is amorphous, with dis- 
tinct cleavage. It affects an intimate association with 
galena, and but few occurrences of that mineral, if any, 
arc known without more or less admixture of blende, either 
in the massive or crystallised form. As blende is less 
stable than galena in the zone of oxidation, it is the first 
ingredient to be attacked ; and as zinc sulphate is readily 
soluble, and is more mobile than the lead sulphate, it is 
usually left behind to indicate the lead contents of a 
gossan. At times cadmium and iron replace portions of 
the zinc, and on rare occasions it may carry fair values in 
silver, as is the case at the Magnet Mine,* while the rare 
elements, iridium, gallium, and thallium, are also known 
to occur as replacements. In the mixed lead-zinc deposits 
of the Mt. Read and Rosebery districts it is extremely 
profuse, while at the Hercules Mine very beautiful patches 
of remarkably well-developed but complicated crystals 
occur in the cleavages; they are not rarely of a clear 
pellucid yellow colour, and with them small crystals of 
galena occur. At the- same mine large quantities of 
intensely black massive blende occur, but the major por- 
tion of the mineral is intimately mixed with the lead-sul- 
phide in the form of diminutive grains, thus forming a 
solid, compact, metalliferous mass, almost devoid of gan- 
gue. It is plentiful at Zeehan in the argentiferous galena 
lodes, associated with quartz and the prevailing gangue 
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mineral, siderite; occasionally druses of crystals occur of 
various colours, up to |-inch in size. The crystals are often 
well developed, presenting the octahedron with small 
planes of the cube terminating the corners. Fine octa- 
hedral twins on the spinel law are not uncommon. Tliey 
sometimes vary from a resin to a greenish colour, but the 
prevailing tint is a shade of dark-brown. Abundant in 
groups and masses of amber-coloured crystals at the Mari- 
posa and other mines at North-East Dundas. At the 
Silver Crown Mine at Zeehan bunches of somewhat large 
crystals occur of a brown colour. At the Godkin Mine, 
Whyte River, a richly argentiferous blende occurs in amor- 
phous masses — it is of a mahogany-brown colour with a 
dull lustre. It is found associated with patches of native 
silver and masses of galena in a white and dark coloured 
calcite, and more rarely in ankerite. At the Heazlewood 
Silver-lead and other mines in the vicinity minute but 
remarkably well-formed complicated crystals are abund- 
ant. They are of a clear yellow to red colour, and are 
usually obtained implanted in the fractures of siderite or 
cjuartz with crystals of galenite. At the Heazlewood Mine 
it also occurs more rarely, in beautiful sharp-angled 
ci'vstals which have a purple, green, and red metallic tarn- 
ish ; abundant in a massive form of a black colour, east 
branch of the Hellyer River ; plentifully and thickly dis- 
seminated in a vein at the Hampshire Silver Mine, where 
it presents a peculiar copper-red colouration ; of a dark- 
brown to black colour with chlorophaiie and various forms 
of pyrites, Mt. Bischoff ; scattered throughout a dyke 
formation, with galena in granite rock, Meredith Range ; 
as minute crystals of a pale-green colour with galena, 
Australasian Mine, Dundas : in limited quantity, Ben 
Lomond ; in a lode, which is mainly composed of a mix- 
ture of this mineral, arsenopyrite, and galena, Scamander 
ftiver ; Penguin River Silver-lead Mine ; Mt. Claude ; 
Middlesex, with pyrites and galena; often highly aurifer- 
ous, bxit in very small quantity, Lefroy and Mathinna. 
A peculiar variety of phosphorescent blende occurs at the 
Castray River ; it was obtained in trenching across a 
decomposed lode formation as rounded lumps, brown in 
colour, and of small size, with masses of galena and 
pyrites as accessory minerals. The phosphorescent charac- 
ter is clearly distinct when the material is struck or 
scraped with a knife-blade. It is locally known as '' elec- 
tric calamine.^’ At the Hercules Mine a comparatively 
small portion of the massive zinc sulphide shows strong 
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evidence of decomposition, the mass becoming much softer 
in consequence; on the faces of fractures and on the walls 
of cavities in this partially-altered ore are sparingly 
scattered small spangles of an extremely thin white mineral 
which has a highly glistening lustre, and which, from its 
physical characters, would appear to be zincaluminite, but 
the scales of the attached substance are so extremely thin 
that it is difficult to secure sufficient for a satisfactory 
qualitative test. 

Sphalerite is often found well crystallised in the Zee- 
han district. Some of the crystals in the western portion of 
that field (Comstock) are well formed, consisting of sup- 
plementary tetrahedra, so that perfect smooth-faced octa- 
dr jT' result occasionally. In other cases the tetrahedral 
faces are striated in the characteristic manner. Simple 
twins occur in which the twinning-plane and combination- 
plan© are identical with a tetrahedron face. In such cases 
as those in which equally-developed supplementary tetra- 
hedra are twinned according to this law, the resultant twin 
crystal closely resembles one of the characteristic twins 
of a mineral in the spinel group. These crystals of 

the Comstock district are black and opaque 

On the Silver King-Bell line of lode at Zeehan the vein- 
matter often carried massive ruby and resin blende, and 
occasionally crystals occur in the vughs. These crystals, 
usually brown in colour, are not so perfectly developed as 
those of the Comstock district. ... To the north of 
Zeehan, in the area drained by Parting Creek, there is a 
notable development of sphalerite crystals which are 
almost invariably pale in colonr — from yellowish-brown to 
yellow. These crystals are highly complex forms and are 
often distorted.” (L. K. Ward.) 

Dr, C. Anderson, M.A., D.Sc. (Edin.), has supplied the 
following notes upon some rare sporadic sphalerite crystals 
which were obtained at the Heazlewood Silver-lead 
Mine : — . , , 

The crystals measure up to *8 cm. in diameter, and 
have a brilliant, almost metallic, lustre on some of the 
faces. They are accompanied by siderite in sharp-edged 
crystals. The largest crystal was measured on the gonio- 
meter, and found to b© a complex quartet, consisting of 
one large individual with three smaller ones twinned on 
different tetrahedron faces, and partly in juxtaposition, 
partly inter-penetrating. The forms are a (100), d (110), 
0 (111), m (il3), g, (^31); in addition there are certain 
dull planes not admitting of exact angular measurement, 
but which seem to belong to/3i (522), The largest faces 
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belong to o, here taken as the positive tetrahedron ; they 
are slightly striated parallel to their intersections with m. 
The faces of a, o, ni are bright, of d less so ; cj is mostly 
dull.” 

These beautiful and interesting examples of crystalliza^ 
tion occur in small vughs implanted on crystalline siderite, 
associated with steinmannite and yellow translucent crys- 
tals of sphalerite of the normal character. They are of 
extreme rarity and exquisite development, although usually 
small in size. 

304. Sphene (Titanate and Silicate of Calcium). 

This mineral is also known as titanite. It is an abundant 
accessory in various igneous rocks, and is of some petro- 
graphical importance, and of interest to the mineralogist, 
when in macroscopical crystals. The large crystals have 
been used as gems, after passing through the lapidary's 
hands ; but that is quite exceptional. It occurs frequently 
in small, dark-yellow to brown, ill-formed tabular crystals 
of resinous lustre in the amphibolite of Mt. Ramsay ; 
generally in specimens showdng both scheelite and ilmenite. 
At first glance it might be mistaken for the much rarer 
axinite, but on trial before the blowpipe it imparts no 
colour to the flame, and the microcosmic salt bead light- 
yellow in the oxidation flame turns to the — for titanic 
oxide — characteristic violet colour in the reduction flame. 
In small wedge-shaped crystals in the alkali and elseolite 
syenite of the Port Cygnet complex ; abundant as micro- 
scopic crystals and particles in hornblende granite from 
the vicinity of the Heazlewood River ; common accessory 
ingredient in the rock from the Parson's Hood Mountain. 

This mineral decomposes to a white, earthy titanite, 
which is known as leucoxene, and is abundant in micro- 
sections of many igneous rocks. 

305. Spinel Black. (See Pleonaste.) 

306. Spherosiderite (Carhonate of Iron ). 

This form of iron carbonate is peculiar to amygdaloidal 
basalt, in which it occurs in globular concretions of vari- 
able size ; it is usually solid, but may be in tiers or scales, 
with an invariable fibrous structure. It is in various 
shades of brown, from pale to dark. As occurring in this 
State it rarely exceeds an inch in diameter of the globules. 
It is commonly mistaken for a form of zeolite, or even for 
ferrocalcite, to which latter it is .closely allied. It is 
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abundant in the vescicles of the basalt at Rouse’s Camp, 
near Warataii ; at the railway bridge which spans the 
Hellyer-road ; and also in less profusion in the basalt at 
Springfield. 

307. S'TANNiTE (Sulphide of Iron^ Copper ^ and Tin), 

This somewhat uncommon mineral was first obtained in 
this island at what was known as Clark's, or No. 1, 
Tribute, Silver Queen Mine, Zeehan, and apparently 
occurred in considerable abundance intermixed with 
galena, chalcopyrite, and pyrite. Many assays proved it 
to contain aboufc 90 oz. of silver with approximately 3 dwt. 
of gold per ton. Many of the samples appeared to merge 
into chalcopyrite on the one hand, and into ordinary iron 
pyrite on the other. It is mined at the Oonah S.M. Com- 
pany’s property, Zeehan, somewhat extensively, the occur- 
rence being in many respects parallel with the occurrence 
at the Conrad Mine, Howell, New South Wales. It does not 
occur either at Zeehan or at its- New South Wales locality 
in a crystallised state ; but it has been obtained at its class 'c 
locality, Cornwall, England, where it is also known as 

bell metal ore,” in a crystalline condition or showing 
imperfect crystals. More recently well crystallised 
examples have been obtained at Oruro, Bolivia. It has 
been found that the species belongs to the tetragonal 
system, and presents forms closely related to those of 
copper pyrites. In Cornwall an extremely rare silicate 
coniaining tin and calcium, stokesite, crystallising in the 
orthorhombic system, has been obtained at St. Just’s. It 
may not be out of place to note that stannite occurs in 
Bolivia in close company with four interesting sulphides 
peculiar to that country, viz: — cylindrite (Pb^ Sbg Sn^ 
canheldite (Agy (Su & Ge) S^), franckeite (Pb^ Sb^ 
802 ^ 12 )? teallite (Pb Sn Sg). None of these rarer 
tin-bearing species of minerals have so far been detected 
in Tasmania, but as they are found associated with the 
stannite in the localities mentioned, it would not be sur- 
prising if some of, or analagous forms to, these minerals 
should be discovered. 

308. Stichtite (Carhonatohydmte of Magneshmi^ 
Chrome^ and Iron), 

This is beyond doubt an. unrecorded mineral species 
which has hitherto been known under the name of ham- 
mer ei-ite, and is referred to by the writer under that appel- 
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lation in tlie “ Catalogue of the Minerals of Tasmania,’' 
1896. A specimen was exhibited by Messrs. Stitt and Ciil- 
lingsworth at the Tasmanian Exhibition held in Launces- 
ton in- 1891, and named by these gentlemen kamniererite, 
which term has been retained until the present time. 
This error was doubtless caused through its remarkable 
similarity to the mineral indicated, both as regards colour 
and general physical characters, a resemblance so close, in 
fact, as to be readily excusable, since the supposed identity 
was made out without a complete analysis. It has been 
aptly referred to by Mr. R.. Sticht in a letter to the writer 
as masquerading under the name of a massive form of 
kammererite.” The writer has great pleasure in dedicating 
this new mineral species to Mr. Robert Sticht, the well 
known and able general manager of the Mt. Lyell Mining 
and Railway Company, who has rendered material assist- 
ance in the production of this Catalogue. At the same 
time it is necessary to state that its detection as a sub- 
stance of special interest is due to Mr. A. S. Wesley, the 
chief chemist to the Mt. Lyell Company, who, by the 
analyses now published of a portion of a specimen con- 
tained in his mineral cabinet, and by subsequent research, 
established its specidc distinction from any mineral species 
h i ther to described . 

It is related, and may be said to belong, to the genus 
pyroaiirite O 3 , 6 Mg 0, C Og, A3 OX 

the greater portion of the Feg O 3 being replaced by Cr^ 
O 3 , or otherwise a carbonato-hydrate of Mg, Cr, and Fe, 
developed from the alteration of the numberless minute 
chromite crystals and particles in the presence of serpent- 
ine. 

An analysis gave the following result: — ■ 

Pei* cent. 

U'5 
9 0 
86-0 
7'2 
86-1 

99-8 

(R. Sticht.) 

Answering to the formula (Cr Fe^) O 3 , 6 Mg 0, Co^ 13 
0 , in which Crg O 3 : Fe^ O 3 = approximately 3 : 2 . 
Hardness == 1 • 5. Specific gravity (determined by *Mr. L. 
K., Ward) = 2*20 ; that of a second and almost pure example 


Cr,, O3 
Fe., O3 
Mg 0 
C 0, 
H. 0 
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(that is, with only two or three small specks of vellow-^reen 
serpentine) 2 12. 

At the same time the specific gravity is desirable of 
an absolutely clear and fresh specimen. The streak is a 
very pale lilac to almost white. Its wet chemical reactions 
are that it is soluble in HCl with effervescence, which is 
very brisk when the acid is heated. It affords an intensely 
bright-green solution with a limited ffocculent turbidity 
as a precipitate. The pyrognostic characteristics are that 
it assumes a bronze colour when heated on coal, and then 
becomes perceptibly magnetic. 

This new species of mineral is only known to occur in 
the amorphous condition. It may be foliated to compact, 
and is not rarely granular. Its colour is a most beautiful 
and intense lilac shade, and is thus of considerable attract- 
iveness. In respect of colouration it stands alone amongst 
the minerals of this State. It weathers on exposed sur- 
faces to a brown tint, and is considerably roughened by 
numerous slightly protruding fragments of partially 
■decomposed chromite. The smaller samples of the stich- 
tite often have as a nucleus one or more minute fragments 
of the chromite, which thus to an extent reveal its origin. 
In habit it forms irregularly-shaped masses, veins, and 
blebs in a pale yellowish-green serpentine, more rarely 
showing ill-defined bands of the new mineral. At times 
the serpentine is irregularly speckled with patches of lilac- 
coloured stichtite, which vary in size from extremely 
minute to 10 dr 12 mm., and tlaen form mineral specimens 
of a unique character and peculiar beauty, the green of 
the serpentine contrasting strongly and favourably with 
the lilac stichtite. 

Mr. L. K. Ward, who recently visited the locality of this 
interesting discovery, has kindly supplied the following 
note : — 

“ This mineral forms irregularly-shaped masses, veins, 
and blebs in serpentine at Dundas, in the neighbour- 
hood of the Adelaide Mine. Weathered surfaces are 
deep-brown, but the fresh mineral varies in colour from 
lilac or rose-pink to deep-purple. It is at this place 
usually associated with crystalline chromite. The chromite 
crystals appear to have in many cases served as nuclei, 
about which the stichtite has developed. Its distribution 
is sporadic. Microscopically it appears to be built up of 
.radiating plates and tufts. 
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Ojytical Froferfie}:, in Thin Section. 

Colour — Pale-rose to brownisli-rose. 

Pleochroism — Absent, 

Birefringence^ — Strong, giving 2nd to 3rcl order 
colours, in section not exceeding 0’03 mm. in 
thickness. 

Extinction of Fibres — Straiglit. 

Optical Character (measured with respect to the 
elongation of the fibres) — Positive. 

Structure — Fibres and tufts, sometimes curved, radi- 
ally disposed about nuclei of chromite. The 
radiating aggi'egates are wrapped round with a 
mosaic of small scales and fibres. 

Note. — Optical properties require further investiga- 
tion. Only one thin section available for examination.'’ 

309, Steargillite (Hydroits Basic Silicate of Alu- 
minium J. 

An unsatisfactory clay-like mineral that is apparently* 
allied to t'he above occurs in the vicinity of Derby. It is 
a pale-yellow, almost white, substance, with a sti'ongly con- 
choidal fracture, and slightly opalescent, smooth surface, 

310 Steatite ( Hydrated Silicate of Ilaynesium). 

This is more generally known as soapstone. It is the 
massive variety of talc, with a characteristic soft unctuous 
feel, and is so soft that it yields to the nail. It is first 
in the scale of hardness. It is a very abundant substance, 
and is useful for many minor industrial purposes. 

It is abundant in connection with serpentine, Asbestos 
Mountain ; also known to occur at the following, among 
other places — Mt. Bischoff ; Heazlewood; Mt. Cdaude; 
and near Beaconsheid. 

311. Stephanite (Sulphide of Silver ami AntAmony), 

This- well-marked species is orthorhombic in crystallisa 
tion, occurring either as short prisms or as tabular crys- 
tals, which are often macklsd, but is commonly massive 
or in clusters. It is soft and sectile. Known also as 
brittle silver ore. It is black and dull in appearance, wit-h 
a black streak. It is found in thin irregular patches;, 
implanted on a siliceous gangue, often in company with, 
"■' fire blende,'' at the Long Tunnel Mine, Castray Kiver ; 
it has also occurred at the Owen Meredith Mine implanted 
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on galena; and lias been reported as occurring at the old 
Scamander Silver Mine. 

31*2. Steinmannite (Sulphide of Lead and Antimonij). 

What is apparently this mineral occurs in small but 
perfectly developed octahedral crystals of a tin-white 
■colour and bright lustre. They range from 1 to 5 milli- 
metres in diameter. In habit they are found singly or in 
bunches of three or four crystals implanted in cavities of 
the green-stained dolomitic gangue, and more rarely as 
small reniform masses, the surfaces of which are often 
.studded with well-formed crystals. In the druses they are 
usually accompanied by bright little yellow crystals of 
sphalerite, and equally well-developed crystals of quartz 
Before the blowpipe on coal they give unmistakable 
reactions for lead and antimony. 

So far these crystals have only been detected in the 
workings of the Heazlewood Silver-lead Mine. 

313. Sternbergite (Sulphide of Silver and Iron). 

A rare silver ore that belongs to the orthorhombic 
system. The crystals are thick, tabular, but more often 
they occur as thin plates. The lustre is metallic, but com- 
monly much tarnished. 

The only known occurrence in this State was at what 
was known as the Godkin Extended Mine, where it was 
found in close association with huascolite and galena. 

314. Stilbite (Hydrat-ed Silicate of Aluminium and 

Calcium ). 

This mineral has occurred, with other zeolites, as a 
.somewhat finely divergent mass of a yellow-brown colour 
in the amygdaloidal basalt in the vicinity of Bell Mount, 
Middlesex. Its common mode of occurrence is in diverg- 
ing and radiating groups, the prisms of which are not 
rarely several inches in length. In crystallisation it is 
monoclinic. The crystals are often in the form of cruci- 
form penetration twins. 

315. Stibiconite (Mydrom Oxide of Antimony). 

A pale pulverulent mineral which occurs in amorphous 
earthy masses. It has occurred in small quantity at the 
.British-Zeehan Mine, Zeehan. 
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316. Stibnite (Sulphide of Antimony), 

This is the principal commercial ore of antimony, a 
metal which, with arsenic and bismuth, forms an alliance 
of brittle metals. It is nsnally found massive, with a dis- 
tinctly bladed habit, is very brittle, and may be mistaken 
for bismuth sulphide. It crystallises in the orthorhombic 
system. It may be recognised by itsi perfect longitudinal 
cleavage and by horizontal lines on the cleavage surface. 

It has occurred in massive irregular bunches of con- 
siderable size in quartz reefs at Lefroy, with the usual 
columnar structure, notably at what was known as the 
Orlando Gold Mine. It did not carry the precious metal 
to any appreciable extent. In very limited quantity near 
Mt. Claude ; in schist in apparently fair quantity at Port 
Davey : as a lode at PlalTs Creek, near Lynchford, of very 
fair quality ; found as a diminutive vein at Rosebery, 
Reported to occur at Mt. Bisclioff and North-East Dun- 
das, but in both instances the antimonial mineral w^as not 
stibnite. 

317. Stilphnosiderite (Hydrated Peroxide of Iron). 

Occurs of a dark blackish-brown colour, with a con- 
ehoidal fracture, shining and brittle. It is generally found 
in a stalactitic form, or as a varnish-like coating on limon- 
ite or manganese minerals, more particularly on psilome- 
lane. 

Central Dundas Mine; rarely, Mt. Bischoff ; lining 
vughs of ironstone with cuprite, Mt. Lyell ; Central Bal- 
strup Mine, Zeehan, coating masses of limonite, which 
are commonly of stalactitic form. 

318. Strigovite (A Basic Silicate of Iron and Alu- 

minium ). 

A chlorite-like mineral, consisting of a black shining 
aggregate of minute plates, in the fractures decomposed 
to brown. Occurs as a narrow band a few inches wide in 
granite near the Great Republic Tin Mine, Ben T^omond 

319. Stroms YER iTE (Sulphide of Silver and Copper). 

When pure this mineral contains about 52 per cent, of 
metallic silver. It crystallises in the rhombic system, and 
is isomorphous with copper glance. In colour it is steel - 
grey, with a metallic lustre and shining streak. It is soft 
and perfectly sectile. It occurs disseminated, with bornite 
and chalcopyrite, in a quartz inatrix at Mt. Lyell. Assays. 
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of the mixed material have given returns at the rate of 
several thousand ounces of silver to the ton of ore. It is 
reported to occur on the footwall of the extensive inter- 
bedded formation of cupriferous pyrites for which the 
locality is now well known. 

Analysis of an amorphous slug from the Mt. Lyeli 
Mine; — 


Per cent. 


Ag 

= 

13*80 

Pb 


1*60 

Cu 

— 

32*46 

As 

= 

3*17 

Sb 

= 

trace 

Fe 


19*26 

S 

=z= 

38*27 


98*66 


4507 oz. 19 dwt. 23 gr. per ton. 


320. Steontianite (Carbonate of Strontium). 

Found in small veins and pockets, usually of a white 
satiny appearance, at the Hampshire Silver Mine (W. R. 
Bell). This substance is not known to occur at any other 
locality in the island. It was obtained irregularly mixed 
up with lode-matter, with fluorspar, apatite, and* several 
minerals, which, like it, are almost peculiar to this inter- 
esting locality. 

321. Sulphur, Native. 

The decomposition of pyrite gives rise in some cases to 
the elimination of native sulphur, as has been the case in 
portions of the Bischofl Tin Mine. It is an extremely 
rare substance in Tasmania ; the occurrence mentioned 
being the only instance affording an appreciable quantity. 
It occurs as a powdery mass intermixed with pulverulent 
quartz resembling geyserite at the south-western face of 
that portion of the mine known as the '' Brown Face,” and 
is naturally in close association with masses of iron pyrites, 
which occur more or less underlying a highly ferruginous 
crust, which probably originated through the alteration 
of the pyrite. It has been detected in small quantity as 
extremely minute microscopic crystals encrusting the frac- 
tures of galena of several of the mines at Zeehan. 

322. Symplesite (Hydrous Iron Arsenate). 

A rare mineral that has only occurred at the Magnet 
Mine. It is monoclinic in crystallisation and prismatic in 
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habit, with the faces vertically striated. It occurs thickly 
coating cavities in the harder ferro-manganese gossan as 
small radiating blue-green tufts loacked, in many instances, 
closely together, and covering fairly large surfaces. Under 
the lens it is a mineral of considerable attractiveness 


323. Talc (Hydrated Silicate of Magnedum). 

A beautiful snow-white form occurs at the Arthur Biver 
near its junction with the Hellyer. On the west branch of 
the Clayton Kivulet this mineral occurs as a vein of a 
yellowish- white colour, and is about 2 feet in width. About 
1 mile north of Remine, on the coast, a beautiful semi- 
transparent form exists in considerable abundance ; it 
abuts upon the serpentine outcrop; it varies in colour 
from translucent white to a clear pale-green. A large 
formation occurs on the Meredith Range, near the Castray 
Biver ; it is massive, compact in structure, and very pure ; 
the prevailing colour is a beautiful pale sea-green, shining, 
and extremely unctuous. Of subcrystalline structure in 
large masses, Magnet Range; in radiating masses with 
cassiterite, North Valley, as well as impure and massive 
at other places at or near Mt. BischoS; Asbestos Mount- 
ain, near Beaconsheld ; near the Parson’s Hood Mountain ; 
Ben Lomond ; Blue Tier. 


324. Tasmanite (Hydrocarbon). 

A grey, earthy, arenaceous shale, more or less impreg- 
nated with circular, punctuate, brown, microscopic fossil 
spore cases of a highly resinous nature, which have been 
named Tasmanites punctatus (Newton). 

The spores yield an oily product in considerable quan- 
tity, but of poor illuminatory power. As much as 100 
gallons of oil has been obtained by distillation per ton 
of shale. In beds of considerable extent on the banks of 
the Mersey Biver. 

The American black paraffin shale has been found to be 
extremely rich in spore cases of a similar structure and 
character to those so abundant in tasmanite. The origin 
of the shale is supposed by some authorities to have been 
the accurnuiation of the shell spores of a species of marine 
algse, similar to that now existing in the Saragossa Sea. 

Dana states A Textbook of Mineralogy that this 
hydro-carbonaceous substance is remarkable in contain- 
ing sulphur, replacing part of the oxygen," 
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An analysis by Professor Penny (Pro. Roy. Soc. Tas., 


1855) gave the following results: — Percent. 

Volatile matters = 20*43 

Coke } f 50 

f Ash = 71*20 

Sulphur = ‘73 

Water = 2*16 

100*00 


Collins, in his “ Mineralogy/"' gives the following 
analysis: — '‘Carbon, 79*34; hydrogen, 10*41; oxygen, 
4*93; sulphur, 4*93; after rejecting 8*14 per cent, of ash, 
or agreeing closely with succinite, in which part of the 
oxygen is replaced by sulphur. Burns readily, with a 
smoky flame and disagreeable odour; fuses partially, yield- 
ing oily and solid products ; not dissolved by ether, alcohol, 
benzine, oil of turpentine, or bisulphide of carbon; not 
acted on by H Cl ; slowly oxidised by HKOg ; readily 
carbonised by HqSO^ -with evolution of HoS.” 

The tasmanite oil shale which occurs over a consider- 
able area in the basin of the Mersey River, near the town- 
ship of Latrobe, has from its unique features received 
considerable attention from the scieiitiflc aspect of its 
probable origin, as well as from its oil-producing pro- 
perties, although it has not so far become of any economic 
importance. The seams of tasmanite occur Just below the 
upper marine Permo-Carboniferous beds associated with 
the sandstone of the area, and thus approximately corre- 
spond with the Mersey coal measures, although the precise 
relation with the coal seam has not yet been exactly corre- 
lated. Many species of marine Permo-Carboniferous 
fossils are recorded from the beds, such as productus, 
sperifers, cardiamorpha, pacliydomus, and pleurotomaxia. 
The shale -bearing area is approximately abont 6 miles 
long by 2 miles in width, and lies east of the railway-line 
between the townships of Latrobe on the north and Rail- 
ton to the south. The seams, of which there are appar- 
ently several, vary in thickness up t'o as much as 9 feet. 
The shale itself presents a pale-brown coloured, fine- 
grained sandstone, occasionally with irregularly scattered 
larger particles, and more rarely casts and impressions of 
pleurotomaria and other fossils, the whole being closely 
packed with very minute flat discs, which are evidently 
charged with the oily substance. It readily ignites from 
the flame of a match, burning with a yellow flame, giving 
off much dark-coloured smoke, and emitting a strong 
pungent odour. 

In 1902 a syndicate originating in South Australia car- 
ried out some exhaustive experiments under the direction 
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of Dr. J. G. Black, M.A., D.'Sc., Lecturer in Chemistry at 
the University of Dunedin, New Zealand, and Mr. Thomas 
Esdaile, A.O.S.M., late Lecturer in Chemistry at the Ade- 
laide School of Mines, with apparently highly satisfactory 
results. The shale from various outcrops is reported to 
have given from 44 to 65 gallons of crude heavy oil per 
ton. This material was of an extremely dark colour and 
viscid character. It has been represented that the sulphur 
and refractory bitumens were removed without difficulty, 
and thus forrned no obstacle to the successful distillation 
of the viscid crude oil. The average return of oil from 
the shale has been given <xs 60-2 gallons per ton, with a 
specific gravity of 0'932, as against 0*892 of the oil from the 
well-known Scotch shales. Various grades of lubricating 
oils which are said to be of commercial use for specific 
pui'Doses were obtained by Mr. Esdaile by fractional 
distillation; the final results showing a total of 64 per 
cent, lubricating oils, 25 per cent, lighting oil, and 1 1 
per cent, benzine and benzoline. It was reported that 
1 ton of the shale yielded as much crude oil in these 
experiments as 21 tons of the Scotch shale. Mr. Thomas 
Esdaile, A.O.S.M., also states that the following shale 
by-products could be produced if working on a large scale, 
viz. : — 

(1) Residues — 

Knife polish in various grades. 

Brasque bricks. 

Firebrick material. 

(2) Refinei y By-products — 

Sludge oils, saleable for rope oils. 

Bases for manufacture of dyes. 

Cresols. 

Drugs for certain purposes for which valuable 
applications have already been found. 

Substitutes for linseed oil in making certain 
kinds of paints. 

Oils suitable for making certain useful cement- 
ing materials by reason of their power of 
combining with various metallic hydroxides. 

(3) Refinery and Distillation Sludge Waters--. 

Aminoniacal bases for making sulphate of 
ammonia. 

Several organic acids (which requme further 
investigation}. 

(4) The Pitchy Residues — 

Vaseline and heavy oils. 

Anthracenes. 

Valuable mineral waxes. 
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''Japan ’’ black suitable for giving a lustrous 
black coating to wood or iron work. 

In the Mersey petroleum, compared with other 
petroleums, there are ; — 

(1) A very much greater proportion of heavy viscous 

oils suitable for lubricating oils. 

(2) A greater proportion of the higher hydrocarbons. 

(3) A greater proportion of nitrogenised bodies, from 

some of which azo-colouring matters and other 
valuable by-products will be obtained. 

(4) A larger proportion of olefines and napthenes in 

the oils. 

325 Tennantite ( Sidpharsenide of Copper and Iron). 

A variety of fahl-ore containing As. It is dark in 
colour, inclining to iron-black ; lustre opaque, metallic ; 
and has a brittle, uneven fracture. The arsenical variety 
(of fahl-ore) is also found at Mt. Lyell, in the rich second- 
ary vein in the Mt. Lyell Mine, associated with bornite, 
stromeyerite, and chalcopyrite.” (R. Sticht.) 

Analysis of a sample from No. 4 adit, Mt. Lyell Mine: — 


Ag 



Per cent. 
0-54 

Cu 

== 

16*17 

A.S 

= 

13-8-2 

Sb 

== 

17*10 

Fe 

= 

16*39 

B 

= 

30*77 



94*79 


Respecting the occurrence of this mineral at Mt. Lyell 
Mr. R, Sticht supplies the following notes: — “This occurs 
in the Mt. Lyell opemcut in the heart of the ore-body, and 
appears to be contaminated with , a little iron pyrites or 
copper pyrites. The general analysis was as follows: — 



Per cent. 

Insoluble residue, 


silica = 

0*15 

Iron = 

3*05 

C<»pper = 

41*4 

Zinc =: 

6*5 

Arsenic = 

16*55 

Sulphur z=: 

28-3 

Antimony = 

0*35 

Calcium oxide = 

0*3 


96 ‘6 


The difference from 100 per cent, is surmised to be water 
or moisture. However, the sample analysed was dried at 
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100<^ C. Discarding the solubles and traces of antimony 
and lime, it would appear that this mineral, per se, has 


the following composition: — 

per cent. 

Iron pyrites (Fe So) 

= 6- 82 

Copper 

= 4;3-21 

Arsenic 

= 17-28 

Sulphur 

= 25-91 

Zinc 

= 6-79 


100-01 


This separation is on the assumption that the pyritdc 
mineral which is visible in the mass with the ordinary 
glass is chiefly iron pyrites. The appearance of it, how- 
ever, would lead one to think that it was at least cuprifer- 
ous, if not straight chalcopyrite. However, right through 
the larger specimen there is a flat vein ^^^-inch thick of 
solid iron pyrites, associated with a very little chalco- 
pyrite. Abiding by the assumption that the main foreign 
material is iron pyrites as above, the composition, per .sc, 
of the pure mineral would be: — 



Per cent. 

Copper 

= 46-86 

Arsenic 

= 18-55 

Sulphur 

= 27-80 

Zinc. 

= 7*29 


100-00 


Now, taking the original analysis, and dividing by the 
atomic weights to get the number of atoms present, we 


find the following : — 

Atoms. 

Co])per 

= 12 

Iron 

= 1 

Arsenic 

= 4 

Sulphur 

= 16 

Zinc 

== 2 


This corresponds to a percentage composition as follows : — 


Copper 

Per cent. 
= 43-a4 

Iron 

= 3-19 

Arsenic 

= 17-07 

Sulphur 

= 29-12 

Zinc 

= 7-28 


100*10 


and a formula as follows: — 


Fe S, 
Fe S, 


(6CU2 S 4- Zn S2 ASa S3 
[4 (Cua Zn) S ASa S3] 


or 
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Th© percentage composition of the mineral mixture is then 
6'84 per cent. Fe Sg and 93*16 per cent, of a mineral con- 
taining — 



Per cent. 

Copper 

= 46*52 

Arsenic 

= 16*32 

Sulphur 

= 27*34 

Zinc 

= 7*82 


100-00 


This last composition is that of the tennahtite portion 
of the above formula, and corresponds remarkably closely 
with the percentage composition derived from the original 
analysis, on the assumption that the only impurity in the 
mineral is iron pyrites. In other words, the mineral is a 
zinciferous tennantite, and the name of kupfer-blende 
probably correctly applies to it. 

‘'Analysis of a second sample: — 


Insoluble residue 


Per cent. 
0*2 

Cu 


41-0 

Fe 


4-34 

As 


17*63 

S 

= 

26*96 

Zn 

= 

6*6 

Sb 


0--24 

Ca 0 


0*2 

Nor determined 

= 

3*83 



100*00 


The undetermined is probably H^O, as the water was 
not driven off at 100^ C.'' (R. Sticht.) 

326. Tenorite. (See Melaconite.) 

327. TsErmoiTE ( Ortho silicape of Manganese). 

Occurs in crystallised masses of a dark reddish-brown 
colour and greasy lustre. Blythe River. 

328. Tetrahebrite (Sulfliide of Copper, Antimony, <hc.). 

This mineral is also known as grey copper ore, and as 
“ fahl/^ The latter is the common appellation in Tas- 
manian mining fields, but the term is rather ambiguous, as 
it is indiscriminately applied to ores with the general char- 
acteristics of this mineral. It is isometric in crystallisa- 
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tion, with all the habit of the regular tetrahedron which 
the crystals usually present. The regular tetrahedron 
is commonly levelled on the edges by planes of the three- 
faced tetrahedron. 

Although tetrahedrite may be essentially a sulphaii- 
timonite of copper, the copper may be partially replaced 
by zinc, iron, or silver, whilst the antimony may be 
replaced by arsenic. When isomorphoiis silver is present, 
the ore is known as freibergite, and when much arsenic 
has replaced the antimony it is known as tennaiitite. Mer- 
cury and bismuth may also be present in limit/ed quantity. 
As occurring in this island, fahl ore is justly noted for the 
somewhat unusually large returns of silver it gives on 
assay; this remark applies to its occurrence at all the 
mining localities. It is not only an important ore of silver 
oil account of the high value for that metal, but also from 
the established fact that it has been proved to live to 
great depths, as has been shown by the deep levels of the 
more celebrated mines of Saxony. At the Western Mine, 
Zeehan, it was obtained in beautifully bright, well-formed 
crystals, extremely rich in silver, from the deepest work- 
ings. A small quantity was obtained intermixed with 
pyrite at the old Penguin Silver Mine; at the Long Tun- 
nel Mine, Heazlewood, it has been found intermixed with 
sphalerite, galena, and jamesonite; at Mt, Lyell it occurred 
in close association with cupriferous pyrites, and afforded 
remarkably high returns for silver, and also for gold ; 
at the Hercules and adjacent mines at Mt. Head it occurs 
in limited quantity, often assaying at the rate of 2000 to 
3000 oz. of silver per ton, and at the mine named nice 
patches of crystals have been obtained; at the South Cur- 
tin and Davis and other mines at North-East Dundas it 
is commonly associated with bladed bismutliinite. Crystals 
are occasionally found, but they are by no means abun- 
dant. In the Zeehan silver-lead miiiiing field it very often 
occurs sparingly, accompanying galena and pyrites, some- 
times in the form of crystals implanted on brownish 
siderite. The Oonah Mine has afforded some fairly good 
crystal groups. It is the staple form of nearly all the 
product of the North-East Dundas silver mines, very com- 
monly occurring, as at the Hing Valley and Curtin-Davis 
Mines, as an amorphous lode-mineral, with siderite as the 
prevailing gangue. In the majority of cases it is remark- 
able for its consistent purity and satisfactory silver con 
tents. 
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of a pure sample from 

Ag 

= 

9 • 82 per cent. 

All 


•0019 „ 

Cii 


29*76 

As 

= 

2- 09 

Fe 

=: 

4*56 

S 


27*21 



94*7319 
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Balanc>e, insoluble matter. 


329. Thomsonite (Hydrated Silicate of Aluminium and 
Calcium ), 

A zeolitic mineral occurring in basalt rock, Sheffield, in 
small vughs, but the identification is somewhat doubtful, 
as the samples are small and indistinct; occurs in clusters 
of microscopic crystals, which are of a yellow colour, coat- 
ing the clefts of lode material. 

Hampshire Silver Mine, Hampshire Hills. In bunches 
of white capillary fibres coating vughs in the nephelinite 
of the Shannon Tier. 


330. Topaz ( Fluo silicate of Aluminium). 

This mineral crystallises in the orthorhombic system. 
The crystals have a distinct and characteristic habit, the 
prisms being always striated longitudinally, with a per- 
fect basal cleavage. They affect very pale tints, ranging 
from water-clear colourless gems to pale-blue, and thence 
to ,a sea-green shade. A cursory inspection might give 
the impression of quartz, but the form of crystal, cleavage, 
and striation is very distinct and characteristic. Topaz is 
also harder than quartz, coming next in the scale of hard- 
ness to sapphire. It is an accessory mineral in the gran- 
itic rocks, and may in some cases be an original constituent. 
In the majority of occurrences it is of secondary origin, 
resulting usually from the alteration of felspar; it is there- 
fore presumed to be of pneumatolytic origin. It has been 
shown by Penfield and Minor On the Chemical Composi- 
tion and Related Physical Properties of Topaz,” American 
Journ. of Science, Vol. XLII., p. 387, 1894) that the fiuor- 
ine constituent in the mineral may be partially replaced 
by hydroxyl. Such a medium as hydrofluoric acid may be 
able, under favourable conditions, to effect the conversion 
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of felspar to topaz. Although topaz may be of secondary 
origin, it may lend itself to decomposition, and then pass 
into kaolin, micaceous minerals, or prosopitc, with 
which latter mineral it is not uncommonly associated. 
It is obtained at several of the tin-mining districts of the 
island, of the finest water, and of a brilliancy scarcely 
inferior to the diamond ” (Bristow Glossary of Minerai- 
ogy,” 1861, p. 383). It is found of all sizes. Specimens 
have been obtained nearly 8 inches in length, and of per- 
fect transparency. At Killiekrankie Bay, on the west side 
of Flinders Island, it occurs in great profusion, both as 
waterworn pebbles, and more rarely in fine, well-deaned, 
clearly-cut crystal forms. It occurs in stanniferous alluvial 
drift, resulting from the detritai granite rock. Several 
other minerals are common with it, including quartz, zircon, 
and black tourmaline. The topaz is but rarely found in 
utu ; it occurs in fissures and vughs associated with crystals 
of felspar and quartz. The late C. Gould, at one time 
Government Geologist (Pro. Boy. Soc. Tas., 1871, p. 60) 
wrote that the topaz originated from pegmatite bands, vary- 
ing in width from 1 to several feet, composed of the ordin- 
ary Tertiary granite minerals highly magnified, the size of 
the individual minerals being enormously increased, so 
that the blocks of felspar, quartz, and even mica, occur up 
to several feet in dimension. These appear to be the 
scene of the most abundant source of the topazes, which 
have crystallised out into natural cavities, from whence 
they have been delivered by erosion.” At Mt. Cameron 
and vicinity they are abundant, although generally much 
waterworn, in the alluvial tin workings. They occur more 
or less abundantly all through the north-eastern tin-pro- 
ducing districts, Thomas’ Plain, Moorina, and the Weld 
Biver being noted localities. At Bell Mount and vicinity, 
in the Middlesex district, topaz has been obtained some- 
what abundantly, both in situ and in the tin drift. The 
samples obtained in the porphyritic rock are usually 
beautifully crystallised, with bright well-cut facets. They 
often occur in bunches and groups interspersed with the 
tin crystals. They are not in this locality so large as 
many found in the vicinity of Mt. Cameron or at Flinders 
Island. At the Shepherd and Murphy Mine they occur 
in the lode-filling in close association with bismuthinite, 
cassiterite, and wolframite, with abundance of highly 
coloured fluorite and green taicose spodumene. In the 
granitic alluvial wash of the Stanley River tinfield topazes 
with sapphires are sometimes found, together with tin ore, 
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and there is a great deal of monazite with them in the 
form of heavy yellow sand. At Long and Brown Plains, 
between the Heazl8\vood and the Pieman Elvers, small 
glassy particles and ill-formed crystals of the mineral 
occur in the sandy drift of the watercourses. Topaz is 
not now much in request for the jeweller’s art, but the 
stone as occurring in this State is not rarely seen cut and 
moimted. The crystals have been described by Dr. C. 
Anderson, M.A. Records of the Australian Museum,” 
Vol. VI., Part 2, 1905), who states, ''At Mt. Cameron 
topaz is abundant in the stanniferous drift, but has not 
been found in situ. It is usually much worn, but some 
crystals well suited for crys^tallographic determination 
were sent to me by Mr. Petterd. Two crystals were 
determined in the goniometer, one a crystal measuring 
12 mm. It is fairly rich in prism faces, having ni (110), 
M (230), V (120), and q (130) present; F predominates, 
but all are well marked faces, and give fairly good images. 
The terminal faces are rather dull, only one face of 0 
(221) is present. 

' ' From another lot of small, clear, colourless crystals one 
was selected and its face determined. It measures 7 mm. 
X 5 mm. X 5 mm., and in general habit resembles the 
last, but has fewer piism faces, and has the rather rare 
pyramid r (243) fairly well developed, but dull. The 
prism faces are striated, and give only fair signals.” 

Referring to the topaz from Flinders Ishmd, the same 
mineralogist writes, “ Topaz from Flinders Island was first 
mentioned, I believe, by the late Rev. J. J. Bleasdale, D.D., 
who wrote: — 'This may be said of these (he., topaz crys- 
tals) from Flinders Island, that they possess very great 
fire and beauty when cut, and are nearly all of a pale-yel- 
lowish shade in the rough.’ ” 

The best account) of the occurrence is that of the late 
C. Gould, Government Geologist of Tasmania, who observed 
it whilst making a geological reconnaisanoe of the islands 
in Bass Straits (Pro. Roy. Soc. Tas., 1871, 1872, pp, 60, 
61). The following paragraph gives am abstract of his 
observations: — "It occurs in crystals and pebbles in great 
variety of form, colour, and size, associated with zircon, 
tourmaline, cassiterite, &c. It is derived from the granite, 
and may occasionally be obtained in fine crystals in situ 
along with crystallised quartz and felspar. It is abun- 
dant on the north-east side of Killikrankie Bay in a creek 
descending from the ranges, and upon the beach. It also 
occurs in other parts of Flinders Island. The topaz has 
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evidently been formed in veins of pegmatite, which traverse 
the granite, and vary from 1 to several feet in diameter 
The colour varies from pure limpid to various shades of 
blue, pale-pink, yellow, &c. Crystals are found up to sev- 
eral inches in diameter. A fine crystal measuring 7 mm. 
X 9 mm. X 7 mm., and perfectly clear and colourless, 
was measured on the goniometer. As the laces are very 
irregularly developed and one side of the crystal is broken, 
the crystal is drawn in ideal symmetry, but so as to show 
the habit as nearly as possible. The prisms n/ (110) and 
V (120) are about equal in size and striated, but the images 
are good. The brachydoines / (021) and // (041) are 
relatively small, while the macrodome d (201) is unusually 
large and brilliant. The base is large and smooth. The 
pyramid o (21) is small, u (111) and i (223) large and 
brilliant.” 

From Bell Mount, Topaz occurs at Bell Mount in a 
very decomposed quartz-porphyry, also as pebbles weath- 
ered out in the drift ; it has not previously been recorded 
from this locality. Two crystals, both colourless and 
transparent, were examined ; one is much worn 
and broken, and unsuitable for goniometric determination. 
The other has good prism and dome faces, but the pyramids 
are dull, and were measured in the position of maximum 
illustration. The base is absent. The crystal measures 
13 mm, X 10 mm. x 11 mm. The coordinate angles are 
calculated in all cases.” 

V ariety — Pi/cnife. 

This mineral is distinguished from normal topaz by its 
columnar habit and very compact structure. The fracture 
is conclioidal to uneven; it is translucent at the edges, with 
a vitreous lustre on the cleavages. It is pyro-electric, 
infusible before the blowpipe, but blisters Tnore readily 
than topaz proper. In hardness it is 7’ 5, that of true 
topaz being 8. It has the faces a m, and a perfect cleavage 
parallel to the face r, with thanes of union sometimes 
parallel and sometimes making an angle with <\ It is 
found in parallel columnar aggregates at the tin mines of 
Altenberg in Saxony, and of Schlackenwald, Bohemia. 
The occurrence of the local variety of topaz was apparently 
easily recognised as occurring at Mt. Bischoff, but was not 
recorded. ^ The topaz-quartz-porphyry of this locality is in 
all probability the most extensive, and mineralogically the 
finest development, of the variety pycnite of topaz proper 
that has hitherto been investigated. 
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A detailed paper upon the subject, entitled ‘‘On the 
Topaz-Quartz-Porphyry or Stanniferous Elvan Dykes of 
Mt. BiscIioE,” by Mr, W. H. Twelvetrees and the writer, 
has appeared in the Pro. Boy. Soc. Tas., 1897. from 
which the following is taken : — 

“ That dykes of an acidic porphyritic rock traverse the 
Palaeozoic slates and sandstones at Mt. Bischoff is weli 
knowm. This rock carries topaz both crystalline and 
amorphous, and that mineral ar Mt. Bischofl appears 
always to be associated with cassiterite. Professor Krause, 
alluding to these dykes, says : ' The white porphyry com- 
posing the summit of Mt. Bischoff contains in a felsitic 
base crystals of quartz and an abundance of fine-grained 
amorphous topaz, with here and there a cavity lined 
with groups of radiating acicuiar crystals of* topaz. 
Pseudomorphs of topaz after quartz are also not uncom- 
mon.’ This, perhaps, is the latest description of the rock 
in question, but it applies to only one variety of a very 
variable rock. In prosecuting our investigations our aim 
has been to obtain samples as little altered as possible, in 
the hope of being able to detect the presence of minerals 
of the parent rock. We have succeeded in finding speci- 
mens showing constituents which have not succumbed to 
the obliterating process of topazisation. When sliced 
they reveal quartz felspai and mica as porphyritic con- 
stituents. The felspar outlines are mostly filled in with 
talc and radiating crystals of topaz (pycnite). This 
explains the rarity of felspar in the altered rock. Topaz 
crystals settle in the interior of a crystal of felspar, replace 
its substance, and finally its outline is lost in the ground- 
mass of the rock. In this way many phenocrysts are now 
indeterminable. This topazisation is what Rosenbusch 
calls a pneumatolytic phenomenon, viz., the development 
of topaz and tourmaline in rocks proceeding from granite. 
Fluoric and boracic vapours, given off at the time of 
intrusion and consolidation of the vein-matter, are recog- 
nised as agents competent to effect the observed results. 
These solfataric vapours under hydroplutonic conditions 
act upon a magma protruded from a deep-seated rock- 
mass containing the elements of a granite. The protruded 
rock- vein thus becomes topazised and tourmalinised. It is 
hardly possible to separate physically the moments of 
topazisation and final consolidation, for we must conceive 
of this process being at work while the veinmass was, as 
a whole, still viscous. The phenocrysts of felspar were 
probably attacked and digested during their passage from 
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b-elow. The Mt. Bischoff rock is essentially a vein-rock, and 
we are disposed to refer it to the elvan group as a topaz- 

ised elvan-rock (now topaz-quartz-porphyry) 

In the Mt. Bischoff rock the felspar of the groundmass has 
been replaced by topaz. The analysis recorded by Yon 
Groddeck showed no alkali, and the rock consisted practic- 
ally of quartz and topaz ; but this would naturally be the 
case in parts of the rock when the topazisalion process had 
proceeded to its ultimate stage. In certain of our slides 
the substance as well as the form of the felspar has sur- 
vived, and we are thus able to diagnose the original rock 
as containing porphyritic crystals of quartz, felspar, and 
mica floating in a groundmass which is sometimes com- 
posed of granular allotriomorphic quartz, sometimes of 
crypto-crystalline or felsitic matter, but usually besprinkled 
with scales of aluminous talc, derived from felspar and 
mica. When the dykes contain less topaz, as on the North- 
Valley side, we have detected a felsitic groundmass. We 
may her© mention that the survival of felspar is a rare 
occurrence. What petrological observers have seen hitherto 
have been crystal forms only; and what is pointed out to 
the visitors at the mount as kaolin is really a white decom- 
posed product of pseudomorphous topaz and tourmaline. 
The quartz phenocrysts are idiomorphic, sometimes with 
perfect outlines, or with rounded corners and indentations. 
Fluid inclusions are present, with fixed and moving 
bubbles A very interesting feature is the con- 

version of quartz to topaz, which is visible in hand speci- 
mens. A quartz-sintery-looking rock, composed of quartz 
in hexagonal prisms, shows its individual crystals bordered 
with a white cloudy marginal zone of pseudomorphous 
topaz. Heated in the open tube its vapour etched glass. 
This topaz effervesces slightly when treated with H Cl, 
owing to the unexpected presence of lime, derived possibly 
from the alteration of sphene and apatite. We 
witness here a second conversion — ^that of topaz into proso- 
pite, a double fluoride of calcium and aluminium. When 
this change is effected topaz loses its transparency, becomes 
cloudy and opaque, its hardness diminishes, and its specific 
gravity becomes less. Yon Groddeck describes this pseudo- 
morphism fully in his paper, ' On the Tin-ore Deposits of 
Mt. Bischoff, Tasmania,’ 1886. Sandberger quotes this 
rather peculiar mineral from Altenberg, Geyer, and Heng- 
steverb, in Saxony,, and mentions that he has often 
remarked pseudomorphoses of prosopite aggregates after 
pycnite and crystalline topaz. Yauqulin had previously 
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notioed tlie px'esence of calcium and water in pycnite from 
Altenbcrg, wliich is explicable upon the conversion theory/' 

At the Shepherd and Murphy Mine, Middlesex, a 
most interesting and remarkable form of what may be 
presumed to be altered topaz occurs. In portions of the 
mine it is apparently fairly abundant, forming in part 
the cassiterite-wolframite-bearing gangue of the lode. A 
still more advanced alteration occurs in quantity. This 
extreme change has reached the final homogeneity, and 
will be referred to later. The substance is commonly 
massive and granular, but crystals are not rarely met 
with. They usually exhibit interlocked growths, and are 
thus rough and irregular in development. The common 
habit of the crystals is prismatic, short, and irregularly 
striated, much distorted and compressed; the system is 
apparently 'orthorhombic. The mineral has a slightly 
lamellar structure, the cleavage is fairly perfect, and the 
surfaces of cleavage faces are inclined to be pearly. Frac- 
ture crystalline, uneven, though with a glimmering lustre. 
Colour greenish-gray to almost olive-green, and distinctly 
translucent at the edges. 

Crystals and irregular patches of cassiterite, and more 
rarely wolframite, are enclosed or attached with dis- 
seminated fluorite of various tints, but this mineral is 
usually pale-purple with an almost colourless nucleus, 
and may be pseudomorphous after beryl, judging from 
the crystallographic outlines. The least unaltered por- 
tion is not uncommonly enclosed and surrounded by a 
substance which is the more advanced alteration product. 
The hardness varies from 3*5 to 4 ; specific gravity = 3*4 
3*5. Optically, refraction and double refraction strong. 
In thin micro sections it appears to he perfectly homo- 
geneous. AA^hen tested in closed tube it gives ofi water 
with an acid reaction upon the insertion of a strip of 
litmus paper. AVhen strongly heated it shows sporadic 
phosphorescence in small patches, which may be caused by 
disseminated particles of flluorite. On strongly heating it 
becomes dull and somewhat paler in colour. In forceps 
it is infusible. In powder on platinum wire it glows and 
gives the flame of Ca. On coal in powder it does not fuse 
or intumesce. AVith Nao CO 3 there is no perceptible 
reaction. AVith borax bead a very slight trace of Fe is 
observable. AVith nitrate of cobalt, gives fairly distinct 
reaction for aluminium. In matrass the powdered min- 
eral gives a distinct reaction for 0 , showing the sub- 
stance is hydrated, leading to the supposition that it may 
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bs related to the hydrated huorine compounds fiuellite 
and prosopite. (Ca Fo "2 Al (Fj OFJ ) d.) li, may be 
remarked that a pale green-coloured variety occurs in 
Utah. (See Hillebrand, Am. G. Sc., 7, 53, l(S99.) 

Under the influence of the emanation of radium In’omide 
this altered topaz exhibits some peculiarities wliicdi are 
worthy of note. With radium bromide ((-)f 1,800,(M)0 
intensity), using a thin sheet of metallic aluminium as a 
filter to the natural glow of the preparation which is 
interposed between the* assay and the cell containing the 
radium, a pale but very distinct greenish light is observed 
This is apparently characteristic, as all the specimens thus 
examined gave the same result; but after the mineral 
was strongly heated in the platinum forceps it, did not 
in any manner respond to the radium emanations. The 
substance under examination continued to show the phos- 
phorescent light for a considerable period after removal 
from the vicinity, and consequent influence of the radium. 
Although in all the numerous tests made, this reaction 
was thoroughly constant and satisfactory, the glow emitted 
was not nearly so strong or decidedly green in colour as 
that from the variety of fluorite known as chlorophane. 

This altered form of topaz differs from zoisite in not 
fusing to a light-coloured slag, in giving off more H-^ 0 in 
matrass, in being less hard, and in not gelatinising with 
HCi after fusion. Epidote has nearly the same composi- 
tion as zoisite, but contains as an essential much Fe, and 
thus affords a black slag by fusion on coal. Wollastonite 
is easily decomposed by HCI with the separation of Si, but 
does not form a jelly. It is also easily fusible t() a glassy 
globule; it therefore cannot belong to this species. In 
addition thei'e exists a dissimilarity in both hardness and 
specific gravity. It has a strong outward resemblance to 
spodumene, and has been considered one of the alteration 
products of that species. 

As the substance presented so many unusual characters, 
a specimen was submitted to Mr. Eobert Sticht, who gener- 
ously had most careful analyses made, and as his re])ort is 
replete with scientific data of considerable mineralogical 
interest it is herewith produced in full. Mr. Sticht 
remarks : — 

“The results on No. 1 are as follows: —The contamina- 
tions were knocked off, and only the clean material was 
analy^d. However, it was quite obvious that even this 
contained an admixture of fluorite, which could not very 
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•well be separated, so that it has undoubtedly affected the 
analytical results. The latter are as follow: — 


Insoluble portion 

Per cent. 
= 85-4 

Soluble portion — 
At. O, 

= 4*0 

Od F, 

= 6-96 

Loss on ignition 

= 4*8 


101-16 


This has to be explained as follows : — The insoluble por- 
tion was that part not affected by acids. The soluble 
portion was extracted by treatment with aqua regia, but 
as the ' solubles ’ and ‘ insolubles ' did not aud up 100 per 
cent, a special test was made by subjecting the stuff to a 
fairly high heat. In this treatment, not alone whatever 
water may have been present there was driven out. but 
doubtless also a certain portion of fluorine, and, as it may 
have been present, some hydroxyl, which is now considered 
to be present in topaz. For this reason the determination 
of the ' solubles ’ is probably slightly incorrect. Neverthe- 
less, the errors do not affect the general acceptation of 
the material as topaz. It is only a moot point w^hether 
the soluble alumina is to be added to the insoluble alu- 
mina or not. As far as concerns the calcium fluorite, 
which was found in the soluble portion, this may be 
regarded as being extraneous matter, but it is uncertain 
how much fluorine may be included in the ignition loss. 
'The insoluble portion analysed for itself gives the follow- 
ing results: — 

Si ().. 

AL O, 

F ■ 


Per cent. 
29*6 
47*0 
12-6 

89-2 


The analysis as a whole may therefore be arranged as 
follows, allowing a small discrepancy in the fliuorine : — 


Found total-— 

per cent. 

Bi Oo — 

29-6 

Al, 0 , = 

51*0 

Ca == 

3-57 

F = 

15*9 

lanition lo.ss, 

100-07 

H.,0, HO, F, &c.= 

4-8 


104-87 
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“ Eearraiiging according to solubility, we have as fol- 
lows : — 


nsolubles found — 

Per cent. 

Si 0, = 

29*6 


A],03 = 

47*0 


F = 

12*6 

89-2 

Solubles found — 



Al, 0 , = 

4*0 


Ca Fo_ = 

6*99 



— 

10-99 



100*19 


'' I have allowed a small disparity to creep in here in. 
the fluorine. The amount actually found in the '' insol- 
ubles ’ was 12-6 per cent.; the total was 15*9, leaving for 
the soluble part F 3*3 per cent. The 3*57 per cent. Ca,. 
however, require 3*42 F, giving a total of 6*99. To sim- 
plify matters, and in view of the difficulty of determin- 
ing fluorine, I have taken this 6*99 rather than leave any 
of the C'aO free, which would be an unnecessary complica- 
tion. 

Taking the ^ insoluble ' portion alone, wc find that its. 
percentage composition is — 

Per cent. 

Si 0„ = 83*19 

Al. O 3 = 52*69 

F = 14*12 

100*00 


Now, it is quite possible that one is acting correctly in 
adding the ^ soluble ’ alumina to that in the ‘ insoluble,' 
for the reason that doubtless topaz is affected by acids,. 
Just as it is affected by heat, so as to suffer a decrease in 
weight. If the ' soluble ’ and ' insoluble ’ alumina are 



104*99 
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The percentage composition of the first portion is — 

Per cent. 

Si Oa = 31-76 

A4 O, = 54-72 

F = 13-52 

100-00 


If this is brought to the 107 per cent., which is the usual 
result of a topaz analysis, we get — 

Per cent. 

Si O. = 33-98 

Al, O 3 = 58-55 

F = 14-47 

107-00 


This shows the effect of a deficiency of flnorine, as com- 
pared with the analyses in Dana. 

“ Assuming that topaz is a silicate of alumina, with 
portion of the oxygen in the aluminium oxide replaced by 
fluorinej then the composition becomes the following : — 


Insolubles — 

Per cent. 

Si Oa = 

29-6 

Ala 0 = 

39-78 

Ala Fc = 

18-54 

87-92 

Admixed Ca Fa = 

H-99 

94-91 

HaO, HO, F,&c. = 

4-80 

99-71 


The final conclusion is that, on the whole, it may be 
stated that the analysis presents a remarkable likeness to 
Dana’s No. 8 from the Mt. Bischoff massive topaz ” (vide 
Dana, '' System of Minei'alogy,” page 494). 


Alteration Product^ — Achlusite fFluosiHcate of AlumMir- 
imn mid Sodium 4- Ha ^)- 

This extreme homogeneous derivative of the last-men- 
tioned alteration product of topaz is generally of a rich 
oil-green colour, showing from somewhat pale to dark- 
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green shades. Occasionally it is Imglit-gTCHTi It has a 
waxy to resiu-like lustre, with a smooth and unctuous feel, 
with much the general appearance of ordinary steatite. It 
is always opaque, Init shows slight transhuTuicy at the edges. 
There are numerous irregular cleavages, ilie surfaces of 
which are usually extremely smooih and polished. All 
indications of crystalline structure am perfectly masked. 
The hardness is much lowered 2 - ■ ^'f). The sulistance 
does not respond to the emanations of radium bromide. 
This may be classed as a member of that most unsatis- 
factory group known as the hydro-micas, but distinguished 
by the high sodium contents, as shown by the analysis so 
kindly undertaken by Mr. Eobert Sticht. It apparently 
occurred in quantity in following the lode at the 
Shepherd and Murphy Mine associated with considerable 
fluorite, and not rarely with embedded cassiterite, wolfram- 
ite, and normal, well-developed, small crystals of topaz, 
which were in no respect altered. 

The following are the analysis and remarks afforded by 
Mr. Sticht, viz. : — 

The analysis of this presented no such difficulties as 
No. 1, and is as follows: — 


Total Si 0 



Per cent. 

40*6 (nearly all insoluble) 

5J Alg Os 


37*0 

„ Mg 0 

= 

0*72 

„ K, 0 

— 

2*29 

„ Na^ 0 

= 

6*32 

„ Ca F 3 

== 

5*1 

Loss on ignition 

n=: 

8*4 



100-43 


This analysis also shows the presence Huorite, hs well 
as a fairly heavy amount of volqtile matter, together 
with which, however, may likewise be included HO, F, &c. 
There was about 73 per cent, of insoluble residue, which 
included nearly all of the silica and most of the alumina. 
It only contained a trace of F, so that the dissociation 
of the original topazisation was complete ; but very little 
of the silica went into the portion soluble in acids, 8 per 
cent, of the alumina accompanying it, together with some* 
of the other elements.” 

Although topaz is presumed to originate in the acid 
rocks, such as granite, by pneumatolytic action, and in 
some cases to be of secondary origin, it may itself suffer 
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extreme alteration and decomposition by substitution and 
hydration, and by this means, as before stated, pass into 
such substances as tlie hydro-micas. 

331. Tourmaline (Silicate of Ahiminium^ Boron, and other 
Ele m enfs J. 

This species belongs to the hexagonal system of crystallisa- 
tion, but commonly assumes the form of three-sided prisms, 
which are strongly striated longitudinally, and have rhom- 
bohedral faces at the crystal extremities. The opposite 
extremes of the crystals are dissimilarly terminated, hence 
they are hemimorphic; they are also pyro-electric to a 
marked degree. This mineral affects commonly a columnar 
habit, which is often sthongly radiating or divergent. It 
varies in colour to an infinite degree. In this island it is 
only known to occur black, brown, and green. Many of the 
highly-coloured kinds are valued as gems, such as the 
rubellite or red variety, the indicolite or blue variety; 
but the green, puce, and other colours are also highly valued 
when clear and transparent. Tourmaline of the black 
or schorl variety is a most persistent companion of tin 
ore, and with the exception of quartz the most abundant 
associate. It is often minutely disseminated throughout 
tin-bearing rocks. Eocks are almost always tourmalin- 
iferous in the tin -mining districts here as elsewhere. It 
is generally supposed to have been formed by the action 
of boron and fluoric vapours acting on the felspathic and 
micaceous constituents of the acid stanniferous rocks. 
Eosenbusch says (“ Microscopical Physiography,’' p. 184) 
that, Tourmaline is not directly secreted out of the erup- 
tive magma in eruptive rocks, but resulted from the action 
of fumaroles, carrying fluorine and boron, on the eruptive 
rock, especially on its felspar and mica.” The common 
black variety occurs abundantly in drift at Moorina, and 
in the vicinity of Mt. Cameron, the undivided prisms some- 
times measuring over 24 inches in diameter; at Killi- 
krankie Bay and the south end of Flinders Island it occurs 
of large si 2 ^ 8 , penetrating the altered granite as well as in 
free lumps ; in the tin-wash it occurs with topaz and large 
quartz crystals; at Heemskirk it is remarkably plentiful, 
often in radiating bunches of considerable size — the crys- 
tals have been found penetrating and enclosed in quaiiz. 
At Ben Lomond it is equally abundant, and generally on 
the eastern tinfields ; at Schouten Main ; G-ranite Tor ; Mt. 
Cameron ; Housetop ; Cape Barren Island ; Pieman 
Eiver; Meredith Eange; at Mt. Eamsay; in the stan- 
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nif-erous granite abutting on to amphibolite; and at Bell 
Mounts Middlesex. In short, it is extremely rare to find 
tin ore unaccompanied by this mineral. G-reen tourmaline, 
or zeuxite, is a local form, which at Mt. BischofT is 
extremely abundant, and practically constitutes a rock- 
mass in portions of the mine. Tlie crystals are small, and 
so interwoven as to partake of the nature of a felted mass. 
The crystals rarely exceed an inch in length, being com- 
monly quite minute. They sometimes form line tufted 
masses of radiating acicular crystals in small cavities. It 
varies at the BischofT to a greyish-blue colour, but the 
green is the most abundant- The finest development of 
this variety occurs at the Stanley Eiver, at which locality 
the individual crystals are often larger than those so 
abundant at BischofT, and the colour is more intense. It 
also occurs sparingly at one or two places on Mt. Heems- 
kirk, and at all localities it appears to accompany tin 
ore. Brown tourmaline occurs in somewhat small prisms 
arranged as radiating bunches in a quartz matrix at Mt. 
Ramsay; while at Glenora, near the Gap at Mt. Heems- 
kirk, it occurs rather abundantly of a distinct dull hair- 
brown colour. The common black form is also known 
under the Cornish vernacular name of '' schorl.'’ Pseudo- 
morphs of the green-coloured variety after orthoclase are 
fairly common at the Stanley River, and also occasion- 
ally occur at Mt. BischofT. The light greyish-blue, dense, 
and more massive tourmaline of Mt. BischofT was analysed 
by Dr, Trl. Sommerlad in the laboratory of the Royal 
Mining Academy of Clausthal, Hartz, with the following 
results Silica, 26-86; alumina, 36*72 ; boron trioxide, 
10*56 ; iron protoxide, 5’66; manganese protoxide, 0*66; 
lime, 0*34; magnesia, 3-92; potassa, 1*11; soda, 3*57; 
water, 1*16; fluorine, 0*61; total, 101*17. Spec, grav., 
3*042. ^ At Mt. Ramsay this schorl " variety occurs as 
long, intensely black prisms, of the characteristic form, 
penetrating and embedded in solid white quartz. The 
individual prisms are at times up to nearly 3 inches in 
length and well formed. 

“ One of the most noteworthy occurrouces of tourmaline 
in Tasmania^ is that which is developed in the granite of 
Mt. Heemskirk. The normal granite has a reddish hue, 
and contains areas in which the colour is notably paler. 
The latter variety is characterised by the presence of an 
enormous number of spheroidal nodules composed of 
quartz and tourmaline, the majority of wliicli range in 
diameter from 2 to 5 inches. They prove more resistant 
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than the granite enclosing them to the process of weather- 
ing, and therefore stand out in relief upon the exposed 
faces of the rock. The nodules usually show a radial 
arrangement of their constituents. Those areas in the 
granite in which these nodules are developed carry the 
stanniferous lodes.” (L. K. Ward.) 

This mineral, which characterises a common modifica- 
tion of the acid rocks, more notably near the selvage of 
contact, or may more rarely permeate rocks adjacent 
to the granite, and whose presence depends upon the actual 
introduction of boron and fiuorine emanations, has been 
obtained in the vicinity of Mt. Lyell, at a locality in 
proximity to the original mine workings, on what is now 
the property of the Mt. Lyell Mining Company; but the 
exact spot cannot now be detected. It was reported to 
afford a remarkably high assay return for gold, but that, 
judging from the specimens now in collections, is open to 
doubt. It occurs as a closely interwoven, fibrous, and 
matted mass of a dark-green colour, throughout which 
are interspersed patches and irregular granulary milk- 
white quartz. The tourmaline, both green and brown, 
is often in tlie form of extremely fine, almost micro, hemi- 
hedral needles which not rarely show a distinctly divergent 
and radiating grouping, the needles often embedded and 
penetrating the quartz granules. The general colouration 
and character of the occurrence separate it from any 
other knowm form of the species occurring in the island, 
although it has some resemblance to that so abundant at 
the Stanley River, and still more distinctly to the well- 
known occurrence at Mt. Bischoff. 

As tourmaline has not previously been recorded from 
Mt. Lyell or vicinity, the occurrence is of some special 
interest. It may be noted that the distinctly acid mineral 
molybdenite has been detected, but in extremely small 
qua-ntity, on the Lyell Tharsis Mine, which is in the neigh- 
bourhood of the reputed locality from which the specimens 
of tourmaline now in question were obtained, and about 
which occurrence no doubt can exist. 

Tungstite (Tungsten Trioxide). 

Occurs as pulverulent, earthy, and, moi'e rarely, semi- 
crystallised patches and bands of a more or less intense 
yellow colour. It is commonly adherent to and coating 
wolframite, from the decomposition of which it is derived. 
Ben Lomond. It has occurred with wolframite and scheel- 
ite in a quartz matrix at the North Pieman Heads. 
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333. Turgite (Hydroiis Sesquioxide). 

An iron ore with the general aspect of fibrous horn- 
stone, with a red streak. Hardness = 5, 6. Localities: 
Blythe River ; at the Comet Mine, Duiidas ; the Manganese 
Hill, Zeehan ; at the Magnet it is fairly plentiful as a por- 
tion of the lode outcrop. 

This is a common ore of iron,, which is often mistaken 
for limonite. It may be distinguished by its pronounced 
decrepitation. It contains 5'3 per cent, of 0. 

334. Uralite (Pseiidomorjdious ArnfliihoJite, with the 

external form of Aiig-ite). 

This secondary mineral has been optically detected in 
petrographical work, and in the limurite rock of the Cole- 
brook its presence is very pronounced. It is derived from 
the alteration of augite, which in the limurite is often fur- 
ther advanced to actinolite. 

335. Vanadinite (Vanadate of Lead). 

Obtained in extremely limited quantity as small 
implanted globules and thin incrustations on siderite, with 
minute crystals of galenite and sphalerite. It is of a red- 
dish-yellow colour normally, but weathers yellow, and again 
fades to a dirty-brown. BelFs Reward Mine, Heazlewood, 
and at the Hampshire Silver Mine. Occurs in groups of 
hexagonal prisms of a deep reddish-brown, with a resinous 
lustre, Magnet Mine. 

336. Yariscite (Hydrous Phosphate of Aluminkmi). 

As incrustations, often with a uniform surface. General 
character somewhat dull, but of a bright emerald-green 
colour, and thus sometimes mistaken for an ore of copper. 
Associated with wavellite, Back Creek; and implanted on 
the cleavages of quartz, Lefroy. 

337. Vaxjquelinite (Chromate of Lead and Copper). 

This is a rare mineral, which hitherto has been con- 
sidered peculiar to the silver-lea<d mining districts of 
Siberia. The mineral as occurring here has a peculiar 
siskin-green colour. It is found in an amorphous, some" 
what mammillated, mass, of a dull appearance. Before 
the blowpipe and in nitric acid it gives all the character- 
istic results. It has been obtained in moderate quantity 
with galena and arsenical pyrites, near George's Bay; in 
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minute particles with crocoisite, Adelaide Proprietary Sil- 
ver Mine, Dundas. 

338. ViviANiTE (Phosphate of Iron). 

In groups of crystals, which are occasionally nearly half 
an inch in length ; from cleavage planes in rock, adit, Mt. 
BischoS ; in blue and green amorphous clay-like mass, 
Waratah Biver; in crystallised bunches, No. 1 North 
Pioneer Beef, at Waterhouse; as a soft clay impregnated 
with the phosphate, Supply Creek; of a dark-blue colour 
in fibrous radiating bunches, with granular quartz, Lucy 
Creek, Pieman Biver; in large quantity disseminated in 
decomposing argillaceous shale, North Bischoff. 

339. VoLTziTE (Oxy sulphide of Zinc). 

Formed as an incrustation of a thin lamellar structure, 
and globular ; colour, clove-brown ; very rare. Silver 
Crown Mine, Zeehan. Also in small quantity at the Her- 
cules Mine, Mt. Bead. 

340. Wavellite (Hydrated- Plios'phatt of Aluminium). 

This is always in all known localities a rare mineral. 
It has been discovered in a rock-cutting in a greyish-green 
clay slate. The mineral occurred in the cleavage planes 
of the rock in the form of flaky radiating discs and hemi- 
spherical forms of a white and glistening appearance, 
which are usually under an inch in diameter. 

Australasian Slate Quarry, Back Creek; on the Forth 
Biver, south of the Van Diemen's Land Company’s block in 
1864, associated with galena and blende (James Smith); 
at Mt. Bamsay, as white circular patches with a strongly 
radiating structure and glistening surface, inipUnted upon 
hornblende ; of small size in altered slate at Mt. Bischoff ; 
also at the Den, near Lefroy. 

This mineral was first noticed by Professor G. H. F. 
Dlrich, about 1876, on the occasion of an inspection of, and 
report upon, the Australasian Slate Quarry, Back Creek, 
for Messrs. Lyell and Gowan, Melbourne. ^ Many fine 
examples were then collected, a series of which Professor 
TJlrich placed in the mineral collection of the Technological 
Museum, Melbourne, Occurs in small white discs, with 
the characteristic radiating structure implanted on the 
cleavages of sandstone ; Ballast Quarry, Zeehan-Comstock 
Line ; also as small globular aggregates of a pale yellowish- 
green, in cavities in limestone, Mole Creek. 
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341. Weldite (Silicate of AUindnkcm and Soda). 

‘'Amorphous; aiuler the microscope, cry])tocryyialline ; 
optically negative; H = 5*5; G- 2 *98. Lnstre, vitreous 
or pearly, opacpie, white ; iu thin splinters, subt ranshuavrit ; 
tough ; fracture even. Comp-silicate of ahitniiia and soda, 
with traces of lime and ammonia. Jl^cforc blowpipe fuses 
at 3 with intumesocnoe to a blebby glass. From the 
unequal distribution of free silica and the presonce of 
ammonia, it is probable tliat the substanoo is the pi-oduct 
of transmutation of a felsitic or kaolinitic roidv. If it (tan 
be shown from its mode of occurrence that it is not merely 
an altered rock, then it is undoubtedly a new mineral 
species, to which the appropriate name of weldito might 
be given. (Note by Professor P. M. Krause, of the Mal- 
larat School of Mines, in the Proceeding’s f>f tlie Koyal 
Society of Tasmania, 1884.) 

Locality: Weld Piver, Upper Huon (C. Glover). Mr. 
F. Stephens states " It may be described as a massive 
band interstratified with bands of quartziie and oilier 
altered rocks ; and Mr. Glover has traced it for a mile in 
the direction of its strike ” floe. cif.). 

342. WiLLEMiTE (Anhydrous Silicate of Zinc). 

Obtained in small compact patches, yollow-hrowm colour 
and dull lustre. Bell’s Reward, Whyte River, and at the 
Heazlewood Silvei'-lead Mine, TTeazlewood River. 

This mineral belongs to the hexagonal system, but is only 
knowm to occur in this island in the amorplious form. 

343. WxjLFENiTE (Molybdate of Lead). 

A somewhat rare salt of lead. It crystallises in the 
tetragonal system, but affects thin tab! os, 'which are often 
extremely so and quite clear. liv varies much in colouiq 
being often bright orange-yellow, or again brown, and 
occasionally green. 

Occurs, though rarely, in the lode of the Hampshire 
Hills Silver Mine, associated with very fine-grained galena 
and sphalerite. The crystals are of a brownish-yellow 
colour, and square, thin, tabular, with rounded basal plane, 
and hemihedral planes of the octagonal prism are dis- 
tinctly recognisable round the edges,” (Ulrich.) 

344. Wolframite (Tungstate of Iron and Almigancse). 

This mineral crystallises in the monoclinic system, 
although its common mode of occurrence is in the massive 
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state. It is usually in opaque, brownish- black, cleavable 
masses; more rarely in distinct, more or less radiating 
blades, with a brilliant lustre and brown streak. It is a 
common associate of tin ore, the ^paration from which 
causes considerable inconvenience to the miner. The 
usual method successfully adopted for the separation of the 
till ore from the contaminating wolfram is to use one of 
the several magnetic processes. The specific gravity of the 
two minerals so closely approximates that separation by 
gravitation is rendered practically impossible. Wolframite 
has become of great economic importance, as a small pro- 
portion of tungstic acid has been found to increase the 
hardness and tenacity of steel; hence, when used in this 
way, the resulting acetate is knowm commercially as tung- 
sten steel. It is one of a group of minerals constantly 
connected with the acid eruptive rocks, consequently the 
associated gangue is almost invariably quartz. The pure 
mineral contains approximately 60 per cent, of the metal 
tungsten, or, as the element is sometimes called, wolfram- 
ium. A nearly pure Mn WO 4, named hiibnerite, is fairly 
well known as occurring under similar conditions and 
associations as wolframite, but it has not been detected 
ill this State. It is known to occur in New England, New 
South Wales. It is brownish-red to brown in colour, with 
small bladed habit, and may be easily overlooked. Erom 
a commercial point of view this form is equally as valu- 
able as wolframite, but has not been found so abundant in 
nature. The rare tetragonal species reinite is only knowm 
as from Kei, J apan. 

Ferberite, a presumed F-s WO 4, with a small amount 
of manganese, has been described from Spain. ^ The physi- 
cal characters of this variety exactly agree with the min- 
eral occurring at the Oonah Mine, Zeehan. It is massive, 
granular, with some imperfect planes of crystallisation, 
with an imperfect vitreous lustre, and submetallic. It is 
sparingly found closely mixed with stannite and pyrites 
in what is known as the stannite lode. At the All Nations 
Mine, Middlesex, some remarkably hue crystals have been 
obtained. They were large, extremely black, and lustrous, 
rivalling those from the cla.ssic localities of the Zinnwald 
and Schlaggenwald. They occurred implanted on the side 
of a cavity in a quartz lode, the crystals of quartz being 
almost equally well developed. At the Shepherd and 
Murphy Mine, at the same locality, similar crystals are 
not infrequent, but they are somewhat smaller in size, 
occasionally showing interesting termnations and modificar 
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tioiis. In this min-e they a/cconipany, besides tlie usual 
quartz, small topaz crystals, with cassiterite, bismuth (sul- 
phide and carbonate), fiuor and talcose spodumene. At 
the mineral section originally known as the Mi. Black 
Prospecting Association, at Mt. Biindas, it occurs in small 
patches in a dense mass of fluorspar and chalco])yritc, with, 
more rarely, blades of bismuthinite, and intensely black 
radiating bunches of tourmaline. 

About 1 mile a little east of south of the Mayne s Tin 
Mine, at Heemskirk, on the extreme west, a very interest- 
ing find of partially pseudomorphous wolframite has been 
made. The crystals of the original mineral are extremely 
well-formed, of the normal character, and fairly large in 
size. The whole mass of the crystals is more or less altered 
to scheelite. Sometimes the planes are faced by a thin 
layer of the tungstate of lime of a glistening pale-yellow 
colour, and more rarely one-half of the crystal will appear 
to be thus transmuted. At the Bischoff Mine, wo*lframite 
is remarkably rare, and when found it is in but compara- 
tively small patches attached to the topaz-porphyry so* 
characteristic of the mine. It is stated by the late Pro- 
fessor Ulrich to occur pretty frequently in the West Bis- 
choff tin lode in aggregations of rather ill-developed 
crystals, also impregnated in small patches and irregular 
grains. The matrix is generally quartz, but sometimes an 
intimate mixture of apatite and topaz occurs, and in hol- 
lows of such specimens the rare mineral monazite is found. 

At Storey’s Creek and other places in the vicinity on 
Ben Lomond a considerable quantity has been mined and 
exported. It occurs with cassiterite, with quartz, in some- 
what altered granite impregnated with white muscovite 
mica. Other localities are the Ethel Mine, Bhie Tier; 
North Pieman River, near the coast; Black Bluff Mount- 
ain; Mt. Thomas, near Mt. Claude; Great Mussel Roe 
River; Mt. Rex Tin Mine; and other places of less 
importance, 

345 WoELASTONiTE (SUiccite of Cctlcium). 

Also known as “ tabular spar.” It is doubtfully referred 
to the pyroxene group. It belongs to the monoclinic 
system of crystallisation, and is common to metamorphic 
limestone formations, and in regions of granite, as a con- 
^ant alteration. It occims at Highwood, south of the 
Hampshire Hills, where it apparently gradually merges 
into a crystalline rock much resembling a variety of 
diallage. Here it is white and granular, with individual 
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fibrous structure. At the Shepherd and Murphy Mine, 
Bell Mount, it is found in patches and veins in the garnet 
rock. 


346. WuRTZiTE (Hexagonal Zinc Sul'pliide). 

A rare zinc mineral, differing in crystallisation from 
sphalerite. It is hemimorphic in habit, and by that char- 
acter may be recognised when in crystals. Usually it 
occurs in columnar masses. Hercules Mine, Mt. Bead] 
and Magnet Silver Mine, Magnet. 

347. Yanthosiderite. (Hydrous Sesquioxide of Iron). 

This oxide of iron is found as an incrustation, often in 
silky needles of a bright-red colour, but usually occurring 
in a powdery form. It is abundant coating the vughs in 
and on the harder portions of the gossan capping the lode 
at the Magnet Mine. It is often found exuding from the 
roof and walls of old mine workings, as is the case at the 
Farrell Mine, at Tullah. 

348. Yttrocerite (Hydrofluoride of Calcium^ Yttrium, 

and Cerium). 

This is a rare mineral, occurring in amorphous masses 
of small size, which usually exhibit a subcrystailine surface. 
It is reddish-brown in colour, and occurs imbedded in the 
amphibolite rock peculiar to Mt. Ramsay. (W. R. Bell.) 

In writing about this mineral the late Professor Ulrich 
remarked, “ I have a suspicion that this mineral has 
probably been mistaken by Mr. Bell for either axinite or 
titanite, both of which I identified in the Mt. Ramsay 
amphibolite.” 

349. Zaratite (Carbonate of Nickel). 

This mineral is also termed emerald nickel,” from its 
beautiful green colour. It occurs as varnish-like coatings, 
and as thin incrustations on chromite and magnetite, being 
constant to one or the other. It more rarely forms mammil- 
lary or stalactitic crusts on the same minerals. Although 
containing 59*6 per cent, of nickel protoxide, it is too 
uncommon in nature to be of any commercial importance 
as an ore of the metal. It is probably more profuse at its 
only known locality in this island, in a high hill on the 
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north side of the Heazl-ewood Eiver, than at any other 
recorded locality. It is found at the Plcazlowood in con- 
nection with the serpentine of the locality, coating the 
walls of irregular fractures and incrusting the minerals 
connected with that rock, and always more or less in 
association with a highly nickcliforons variety of pent- 
landite. It has been reported to occur in limited quantity 
at Texas, Pennsylvania, U.S.A. ; in Galicia, in Spain ; at 
IJnst, Shetland Isles; and a few other localities. 

350. Zeolites. 

These are a well-marked series of crystalline hydrated 
silicates, all containing aluminium, but in the great 
majority a proportion of calcium or sodium, or in many 
cases both, are present. They result from the alteration 
of felspathoid minerals and felspars. Many are somewhat 
unstable, and sometimes merge into each other. The 
hydration may occur as water of crystallisation, but also 
as hydroxyl belonging to the silicate molecule. They are 
remarkably plentiful, both as to quantity and species, in 
basic amygdaloidal rocks, although they are not unknown 
in mineral veins. The nephelinite of the Shannon Tier 
produced several fine species, all of an immaculate milk- 
white. The basaltic rocks of Middlesex, Patersonia, Derby, 
Bischoff, and elsewhere in the island are replete with more 
or less fine examples of these model crystallisations. The 
Mesozoic diabase, which is so pronounced a feature in the 
geology of the island is not without interest from a zeolitic 
aspect. The phonolitic complex of Port Cygnet aHords a 
few foiTus, and the same is the case with respect to the 
trachydolerite of Table Cape and Circular Head, 

See Analcite, Chabasite, Gmelinite, Hydronephelite, 
Laumonite, Mesolite, Natrolite, Phacolite, PuiLLir- 
STTE, SCOLECITE, StILBITE, THOMSONITE. 

351, Zeiixite ( Ferriferous Tourmaline), 

A peculiar variety of tourmaline of a dark-green colour 
and tufted habit. It is remarkably characteristic of the 
tin occurrence at Mt, Bisclioff, whore it is hjund in vast 
abundance, often forming rockmasses of considerable size. 
Its common habit is as short acicular crystals, which are 
irregularly interlaced together. It is found at the Stan- 
ley Eiver tinfield in considerable quantity, and it has also 
occurred at one or two localities at North Heemskirk in 
connection with the tin lodes there. At the Stanley River 
it is also found pseudomorphous after orthoclase felspar. 
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352. Zincite (Oxiclt of Zinc). 

Only known to occur as small amorphous patches on 
siderite, quartz, and other veinstone. The colour is a 
somewhat bright red. Heazlewood Silver-lead Mine. 

353. Zircon (SUlcnfe of Zirconium ). 

This mineral is isomorphous with cassiterite. It foniis 
when cut and polished a beautiful gemstone, for which 
purpose the Tasmanian specimens are peculiarly adapted 
on account of their high lustre, in which respect they per- 
haps excel those from all other localities, although they are 
not, as a rule, so highly coloured as those obtained in 
Northern New South Wales and Southern Queensland. 

As occurring here they are usually more or less trans- 
parent, In colour they vary through many shades of 
brown to red, and although occasionally fine clear stones 
of good colour are obtained, they are usually much clouded 
with darker tints. The zircon presents three distinct 
varieties of colour, viz., the jargon, yellow-brown; the 
hyacinth, bright red; and that termed zirconite, which is 
almost opaque, and reddish-brown in colour. All three 
are fairly abundant here. In this island it has not appar- 
ently been obtained in situ, but doubtless originates from 
the detritus of the granite rock. It is abundant in the 
stanniferous drifts of the North-East Coast, where it occurs 
with topaz, pleonaste, and quartz. Well-developed crystals 
are of extreme rarity, as they are generally much water- 
worn. The specimens from near Table Cape are, as a rule, 
darker and brighter in colour than those occurring on the 
tinfields; but they are commonly more fractured, although 
fairly good crystals are not nearly so rare. 

It has been found clear and colourless at the Blythe 
River; in beautiful glassy and lustrous crystals, ranging 
from one-eighth of an inch in length to extremely minute, 
Meredith Range and Noidh Pieman; in many colours--- 
yellow;, green, and red, to colourless — Boat Harbour, near 
Table Cape ; in many variations of colour, including bright 
clear red, Flinders and Long Islands, Bass Strait ; in large 
numbers, often of considerable size, in drift, Moorina, Weld 
River, Thomas’ Plains, and other places on the North- 
eastern tinfield. 

Abundant as a constituent in hornblende-gneiss, from 
the Forth River. It occurs as grains and elongated prisms 
which often penetrate the horiiblende- 

Respecting the zircons from Boat Harbour, Dr. Ander- 
son wmites Records of the Australian Museum,’' Vol. YI., 
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Part 2, 1905): — Mr. Petterd is of opinion that the 
mineral is a product of contact metaniorphism in granite 
country. The zircon is accompanied by blue sapphires, 
menaccanite, and other detrital minerals. One fairly well- 
developed, doubly-terminated crystal was determined. 
The forms present are a (100), ni (110), f (111), v (221), 
u (331), and rr (131), of which a and p predominate. The 
crystal is dark-red in colour, and shows a striated area in 
one part. All the forms are present with the full com- 
plement of faces, except u. which has but two. The crystal 
measures approximately 10 mm. in diameter. Sp. g., 
4 * 57 .^^ 

354. ZiNKENiTE (Sulphantimoniate of Lead), 

Although this mineral is known to crystallise in the 
orthorhombic system the crystals are rarely distinct, and 
are extremely rare. It occurs plentifully in the massive 
form at the south workings No. 1 level, Magnet Mine. 
It is constantly semi-fibrous, with an uneven fracture, 
metallic lustre, and steel-grey colour. As occurring at the 
locality mentioned it is highly argentiferous, often con- 
taining hundreds of ounces of silver to the ton. It is 
associated with galena, pyrites, and dolomite. In its 
fractures and joints there occurs a peculiar secondary 
mineral, which is exclusively derived from its decomposi- 
tion. This secondary mineral assumes the form of very 
small discs composed of divergent milk-white spicules, 
which are commonly clustered together in radial form. 
They have a bright shining lustre, and hardness of about 
1‘5. They are closely attached to their base, and of such 
extreme tenuity that it is practically impossible to secure 
enough material for a satisfactory analysis. A minute 
quantity before the blowpipe gave the qualitative reactions 
for sulphur, antimony, and lead, with 0. It appears to 
be a basic sulphate of the metals mentioned, and is in all 
probability a new compound closely allied to lamproph- 
anite. 


355. ZiNNWALDiTE (LifJikt Mtncoviie), 

This is the characteristic white mica of the stanniferous 
granites, and as such it occurs in the old tin -mining local- 
ities, such as Zinixwald, Altenberg, and similarly in Corn- 
wall. It is consequently abundant throxtghout the tin- 
bearing granites of the east coast mining district, and the 
same applies to the Ben Lomond, Heemskirk, and other 
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localities. Before tlie blo^vpipe it fuses with intumescence, 
colouring the flame purplish-red ; and also reacts for iron. 

356 ZoisiTE (Bcmc S'iUcate of Calcium and Aluminium). 

This orthorhombic mineral is of unusual occurrence 
microscopically, but it is an essential constituent of the 
zoiste^aniphibolite which occurs as a schistose rock-belt near 
the township of Hamilton, River Forth, and the Colling- 
wood valley. 



206 


THE MINERALS OF TASMANIA. 


A CLASSIFIED LIST OF THE MINERAL SPECIES 
KNOWN TO OCCUR IN TASMANIA. 


SyNOPvSIS. 

I. Native Elements. 

II, Sulphides, Telluridrs, Selknides, Arsenides, Anti- 

MONIDES, BiSMUTHIDES. 

III. Compounds of Chlorine, Bromine, Iodine. 

IV. Fluorine Compounds. 

V. Oxygen Compounds. 

L Oxides, or Binary Oxygen Conipoiuids. 

(i) Oxidos of Ekuneiits of Cold, lron,{Uul Tin Groups. 

(ii) Oxidos of Elomoiits of Arsonic and Sulphur 

Groups. 

(iii) Oxides of Elements of OarhonrSilicon Group. 

11. Ternary Oxygen Compounds. 

1. Silicates. 

A. Anhydrous Silicates. 

(i) Bisilicates. 

(ii) Unisilicates, 

(iii) Subsilicates. 

B. H.ydrous Silicates. 

(i) General Hydrous Silicates. 

(ip Zeolites. 

(iii) Mar garophy Hite Section. 

2. Tantalates, Coliimbates. 

3. Pho'sphates, Arsenates, Antiinonatos, Nitrates. 

A, Phosphatas, Arseaates, Antimonat<\s. 

(i) Anhydrous, 

(ii) Hydrous. 

B. Nitra.tes. 

4. Borates. 

6, Tungstates, Molybdates, Vanadates. 

6. Sulphates, Chroinatos, Tellur a, t<is. 

(i) Anhydrous. 

(ii) Hydrous. 

7. Carbonates. 

(i) Anhydx'ous, 

(ii) Hydrous. 

8. Oxalates. 
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VI. Hydrocarbon Compounds. 


Antinioiiy 

Arsenic 

Bismuth 

Copper 

Diamond 

Graphite 

Gold 


I. Native Elements. 

Iron 

Lead 

Mercury (?) 
Osmiridium 
Platinum (?) 
Silver 
Sulphur 


II. Sulphides, Arsenides. 

(Tellur ides and Selenides are not known to occur.) 


Sulphides. 


Argentite 

Molybdenite 

Boiiruonite 

Mariatite 

Bismuthinite 

Millerite 

Berth ierite 

Plagionite 

Boiihuigerite 

Przibramite 

Bornito 

Pentiandite 

Breithauptite 

Pyrargyrite 

Chalcopyrite 

Pyrrhotite 

Covellite 

Siege nite 

dial cocite 

Sphalerite 

Dufrenofiite 

S'taimite 

Freibergite 

Stephanite 

Galenite 

St ih nite 

Huascolite 

Sternbergite 

Histrixite 

Stromeyerite 

Lillianite 

Voltzite 

Jamesonite 

■Wurtzi'te 

Marcasite 

Zinkenite 


SulphciTsenides. 

Arsenopyrite 

Proustite 

Cobaltite 

Glaucodote 


Chloanthite 

LeucM>pyrit© 


Arsenides. 


Niccolite 

Smaltito 


III. Compounds of 

Atacami'te 

Cerargyrite 

Embolite 


Chlorine, Bromine, and Iodine. 

Halite 

lodyrite 

Matlockite 


Chlorophane 

Fluorite 

Prosopite 


IV. Fluorine Compounds. 

Pycnite 

Yttrocerite 
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V. Oxygen Compounds. 

Z. Oxides, or Binary Oxygen Compounds. 
(i) Oxides of the Elements of Gold, Iron, 


Asbolite 

Anatase 

Beauxite 

Braunite 

Brookite 

Briicite 

Cassiterite 

Chalcopiianite 

Chalcotricliite 

Chrysoberyl 

Chromite 

Corundtim, vars. Sap- 
phire, Oriental Topaz 
Cuprite 
Diaspore 
Frauklinite 
Goethite 
Hematite 
Heroynite 


and Tin Group®, 

Tduiouite 

Magnetite 

Maiigaidte 

Massicot 

Mol'H.'ouite 

Menaccajiitc 

Minium 

Be riel a site 

Picotite 

Ploonaste (Spinel') 

Psilomelane 

Pyroliisite 

B.'iitile 

Stick fcite 

Stilpnosidcrite 

Turgite 

Wad 

Xa uthorklerite 
Zincite 


(ii) Oxides of the Elements of Arsenic and Sulphur Group. 


Arsenolite 

Bismite 

Gervantite 

Kermesite 

Mol.ybdite 


Sena rnunitite 
Stibiconite 
V alentinite 
Wolframite 


(iii) Oxides of the Element® of Carbon-Silicon Group. 
Quartz— 

A. Vitreous Vars. 

Rock Crystal, 

Smoky. 

B. Cr^p'to-ci'ystalline Vars. 

Basanite, Chalcedony, Cornelian, Prase, Sinter, 
Chei't, Jasper, and others. 

C. Other Vars. 

Common Opal, Resin, Wood and Remi-opal, 
Hydrophane, Cachokmg, Menilite, Hyalite, 
Geyserite, and Infusorial Earth. 


II, Ternary Oxygen Couiyounds, 
1. Silicates. 


A. Anhydrous Silicates. 


Arfvedsonite 

Actinolite 

Augite 

Ashes'tos 

Aegerite 

Beryl 

Costsynte 

Diopside 

Enstatite 

Hedenbergite 


(i) Bisilicates. 

Hornblende 

Hypemtheno 

lAuieophanite 

Peetolite 

P.vix>xene 

Schillerepar 

Tremolite 

Hralite 

Wollastonite 
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Adularia 

Agalmatolite 

Anorthite 

Anortkoclase 

Allanite 

Axinito 

Biotite 

Olirysolit© (Olivine) 

Damourite 

Elseolite 

Epidote 

Eulytine 

Fayalite 

Oarnet, vars. Almandite, 
Aplomej Grosularite, 


(ii) Unisilicates. 

Ilvarite 
lolite 
Ivaarite 


Lepidomelane 

Labradorite 

Lepidolite 

Lith'omarge 

Micrecline 

Muscovite 

Melilite 

Mariaiite 

Mizzonite 

ISTepkeiite 

Oiigociase 

Ortkoclase 


Oilbertite 

Smitksonite 

Haiiynite 

Zinnwaldite 

Idocrase 

Zircon 


(iii) Subsilicates. 

Andalusite 

Pycnite 

Carpkolite 

Sillimanite 

Colly rite 

Titanite (Sphene) 

Danburite 

Topaz 

Datolite 

Tourmaline 

Hisingerite 

Zeuxite 

Kyanite 

Zoisite 


B. Hydrous Silicates. 

(i) General Section of Hydrous Silicates. 

HestoTOielite 

(ii) 5Ie*olite Section. 

Pkillipsite 
Phacolite 
Scolecite 
Stilbite 
Tkomsonite 

(iii) Margaropkyllite Section. 


Allophane 
Okry&ooolla 

Analcime 
Chabazite 
Gmelinite 
Launiontite 
Mesolite 
Natr-oli’te 

Batchelorite 

Oklorite 

Cliuocklore 

Deweylite 

Paklunite 

HAlloysite 

ICaolinite 

Eeucktenbergite 

Margarite 

Milosckiiiito 

Montmovillon ite 

ISfontronite 

Ockre-ckrotne 

Penninite 

Pkolerite 

Pilotite 


Plintkite 
Procklorite 
Pyrophyllite 
Pimelite 
Rkodockrome 
Saponite 
Steargillite 
Serpentine, vars. 
tite, Marmolite, 
lite, Piorosmine, 
li'te, Sicioliopkite 
Sericite 
Smectite 
Steatite 
Talc 


Ckryso” 

Piero- 

Retino- 



210 


THE MINEBALS OF TASMANIA. 


2. Tantalates and CoJui3ibni>es. 

Perovskite Rinkit-e 

Pyrochlore 

3. Pliospiiatesj Arsenates, AntiiDonntes, juid Nitrates. 


A, Phosphates, Araenaieis, AntiinouaUiS. 
(i) Anhydrous. 


Alipite 

Apatite 

Beliite 

Cariiiinite 

‘Diifienite 

EncUichite 


Monazite 
I ’’ 1 ui I'ui a ( -osider ite 
PIuiuIk)^ unimite 
Pyrouioi’phifce 
S(‘(>ro<lite 


Annabergite 

Barrandite 

Bindheimite 

Erythrite 

Evansite 

Leucochalcite 


(ii) Hydrous. 

Pitticite 
Syniplesito 
V aricite 
Vivian ite 
Wavellitc 


B. Nitrates. 

(Not known to occur.) 

4. Borates. (Nob known to occur.) 


5. Tungstates, Molybdates, and Vimadabes. 

Scheelite Wolframite 

Vanadinite Wulfcmitc 


6. Sulphates, Chromates, and Tellurates. 


Anglesite 

Barite 

Croooisite 

Bciesowite 


(i) Anhydrous. 

(^iauberite 
Leadhillite ^ 
Mela nochrolte 
Vauque Unite 


AluuO'gen 

Copiapite 

Epsomite 

Go'slarite 

Gypsum , (Selenite) 
Halotrichite 


(ii) Hydrous. 

Ivnoxvi ilite 

Mehinterite 

M'orenosite 

Phlogo]:)ib(> 

ScleroHpathite 

7. Carbonates. 


Ankeri'te 

Aragonite 

Bismutospherite 

Galcite 

Calamine 

Cerussite 

Dolomite 

Magnesite 


(i) Anhydrous. 

Pennite 

Phosgenite 

Plumbocalcite 

Bihodochrosite 

Siderite 

Smithsonite 

Spherqsiderite 

Strontianite 
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(ii) Hydrous. 

Azurite Hydromagnesit-e 

Bismutite Hydromanga nocalcit-e 

Oyanosite Malachite 

Dundasito Selbite 

Hydrocerussito Zaratite 

8. Oxalates. 

(Not known to occur.) 

VI. Hydrocarbon Compounds. 

Asphaltum Peiionite 

Coal Retinite 

Copalite Shale 

Kerosene Shale Tasmanite 

Lignite 


INDUSTRIAL RETURNS OF MINING IN TASMANIA. 

Decennial Return of the Gold-mininQ Industry. 

Year. Quantity. Value. 

oz. dwt. £ 

1898 74,233 0 ... 291,496 

1^99 83,992 0 ... 327,545 

1900 81,175 0 ... 316,220 

1901 69,491 0^ ... 295,176 

1902 70,996 0* ... 301,573 

1903 59,891 0* ... 254,403 

1904 65,921 0* ... 280,015 

1905 73,540 IQ-" ... 312,380 

1906 60,023 8^ ... 254,963 

1907 65,354 5* ... 277,607 


726,617 3 £3,011,408 


^Fine Gold. 


Decennial Return of the Coal-mining Industry. 

Year. Quantity. Value 

To us. £ 

1898 47,678 ... 38,256 

1899 42,609 ... 38,349 

1900 50,633 ... 44,227 

1901 45,438 ... 38,451 

1902 48 , 863 -^ ... 41,633 

1903 49,069 ... 41,709 

1904 ... 61,109 ... 51,942 

1905 51,993 ... 44,194 

1906 52,8951 ... 44,962 

1907 58,891 ... 50,057 


509,179i £433,670 
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Decennial Beturn of 
Year. 


1898 , 

1899 

1900 

1901 . 

1902 , 

1903 

1904 , 
1905 ^ 
1906* 
1907* 


the Tin-mining Industry. 


Quantity. 

Value. 

Ton.s. 

£ 

1972 

142,046 

22394 

278,323 

2029 

269,833 

17894 

212,542 

19584 

237,828 

2376. If, 

300,098 

21714 

255,228 

38914 

362,670 

4472:1- 

557,266 

43421 

501 ,681 

27,242 

£3,077,916 


*Tin ore produced; Customs having ceased to issue 
returns. 


Decennial Beturn of the Silver-lead Mining Industry, 


Year. Quantity. Value. 

Totih . £ 

1898 15,320 ... 188,892 

1899 31,5191 ... 250,331 

1900 26,564 ... 279,372 

1901 28,774 ... 207,228 

1902 46,480 ... 218,864 

1903 42,422 ... 192,492 

1904 51,138 ... 203,702 

1905 75,2704* ... 246,888 

1906 87,1171 ... 462,443 

1907 89,762.} ... 572’, 560 


494,3704 £2,822,772 


Decennial Beturn showing the Quantity and Value of 
Blister Copper produced. 


Year. 

Quantity. 

V aliie. 


Tons. 

£ 

1898 

49554 

400,668 

1899 ... 

8598 

735,305 

1900 

9449 

907,288 

1901 

9981 

879,625 

1902 

7745 

462,151* 

1903 .. 

6684 

478,023* 

1904 .. 

...... 8371 

582,540* 

1905 

8610 

704,287* 

1906 ... ... ... 

8708 

862,444* 

1907 

8247 

832,691* 


81,378i 

£6,372,871 


Value cf gold contained is deducted. 
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Decennial Betuni showing the Quantity of Copper Ore 
produced. 


Year. 

1898 

1899 . 

i91XJ 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

Quantity. 

Tons. 

394 

1695 

42214 

ii,22r 

0994 

102 

1041 

11501 

2234i 

788i 

Value. 

£ 

8128 

26,833 

68,589 

130,412 

65,270 

790 

1640 

52,939 

72,480 

36,975 


27,905f 

£539,056 

Heturn showing Quantity and Value of Minerals and Metals 
raised in Tasinama from 1880 to 1907 inclusive. 

Mineral or Metal. Quantity. Value. 

Gk>ld 

Silver-lead Ore 

Blister Copper 

Copper and Copper Ore ... 

Copper Matte 

Tin 

Iron Ore 

Coal 

Wolfram 

Bismuth 

Asbestos 

Unenumerated prior to 

1894 

1,530,676 oz. ... 
604,266 tons ... 
86,090 „ ... 

28, OU „ ... 

6227 „ ... 

89,515 „ ... 

39,162 „ ... 

992,150 „ ... 

165 „ ... 

^ 41 „ ... 

374 ,, 

6,030,671 

4,057,364 

7,168,767 

462,326 

133,736 

8,589,181 

24,101 

850,165 

11,551 

866 

521 

31,988 


Total value ... 

£27,361,237 


The above returns are taken from the Report, of the 
Seoretary for Mines for the year ending December 1907. 
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SYSTEMS OF CRYSTAL FORMS. 

No. 1. Isometric — also known as tlio Cubic, Tessenil, Itcgular, 
and Moixometric. 

All forms having three equal axes at right angles 
to each other arc z‘ef'orred to this systoni. 

Bcpresoitcd by: Galena, sphalerite, garnet, 
diamond, Euorite, tetrahedrite, spinel, pyrite, mag- 
netite, and cuprite. 

No. II. TetragonaIj — also known as the Bymmidal and 
JDimetric. 

Includes all forms which have three rectangular 
axes, of which the two lateral are equal, and the 
vertical one either shelter or longer. 

Bepresented by: Gassiterite, zircon, idocrase, 
rutile, scheelite, and chaloopyrite. 

No. III. Hexagonal— also known as the BhombohedraL 

Includes all forms having four axes, three equal 
lateral axes in a common plane intersecting at 
angles of 60°, and a- vertical axis at right angles. 

Bepresented by: Quartz, beryl, apatite, calci'te, 
pyroinorphite, siderite, hematite, tourmaline, and 
dolomite. 

No. IV. Orthorhombic — also known as the Trimetric, Pris- 
matic, and Orthotype. 

Includes all forms which have three unequal axes 
at right angles to each other. 

Bepresented by: Baryte, stibnite, arsenopyrite, 
anglesite, topaz, and cerussite. 

No. V. Monoclinic — also known as the Ohihiue and Ilemi- 
ortho type. 

Includes all forms having three unequal axes 
with one of the axial inclinations oblique. 

Bepresented by: Gypsum, oHlioclase, augite, 
hornblende, muscovite, and croexhsite. 

No, VI. Triclinic— also known as the Anorthic, Double 
Oblique, and Anorthotype. 

Incliules all forms which have three unequal axes, 
with ail their intersections oblique. 

Bepresented^ by: Axinite, la})r5idorite, cyanite, 
rhodonite, albite, and anorthite. 
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ORES OF PRINCIPAL ECOMOMIC MINERALS. 

The fallowing is a list of the more impoiiant ores of the 
priocipal ecoiiojnic metals recorded in this catalogue. For 
iiiforiiiatiou iis to their occurrence see under the headings of 
the respective minerals: — 


Antimony — 

Antimony, Native 
Cervantite 
Stibnite 
Bismuth — 

Bismuth, Native 
Bismuthinite 
Bisinite 
Bismut it e 
Cobalt — 

Asbolite 

Cobaltine 

Glaucodote 

Smaltine 

Copper- 

Copper. Native 
Cuprite 
Covellite 
Ch a loopy rite 
Bornite^ 
Chalcocite 
Malachite 
Mel aconite 
Iron- 

Hematite 
Ijimonite 
Magnetite 
Si derite 
Lead — 

Auglesite 

Crocoisite 

Cerussite 

Galenite 

Hixascolile 

Jamesoixite 

Massicot 

Pyromorphite 

Binclheimite 


Manganese — 

Asbolite 

Pyrolusite 

Psilomelane 

Nickel — 

Annabergite 

Heazlewoodite 

Millerite 

Niecoiite 

Pentlandite 

Zaratite 

Tin— 

Cassiterite 

Stannite 

Silver — 

Silver, Native 

Argentite 

Cerargjrite 

Emboli te 

J amesonite 

Stromeyexute 

Sternbergite 

Tetrahedrite 

Stannite 

Blende 

Temiautite 

Bindheimite 

Galenite 

Proustite 

Zinc — 

Calamine 

Huascolite 

Mariatite 

Sphalerite (Blende) 
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SCALE OF HARDNESS. 


(Mohs’.) 


Degree. 

Talc 

% 

Gypsum 

3. 

Calcite 

4. 

Fluorite 

5. 

Apatite (crystallised variety) 

6 . 

Felspar (Adularia) 

7. 

Quartz 

8. 

Topaz 

9. 

Corundum 

10. 

Diamond 


SCALE OF FUSIBILITY. 

(Von Kobell’s.) 

1. Stihniie . — Fusible in candle flame in coarse splinters. 

2. Natrolite , — Fusible in candle flame in fine splinters. Easily 

fusible before the blowpipe in coarse fragments. 

3. ALmaiidine, or Iron Alumina Garnet. — Infusible in candle 

flame, quite fusible before the blowpipe in coarse frag- 
ments 

4. Aciinolite ,’ — Fusibility less than Almandine and greater 

than No. 5 ; fusible in coarse splinters. 

5. Orthoclase . — Fusible in fine splinters. 

6. Bronzite . — Only rounded on the edges in very fine splinters. 



Principai. Physical Propjbrties of the Abundant and Important Minerai,s occurring in 

Tasmania. 

(From Frazer’s Tables for the Determination of Minerals,”) 
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NOTES ON I'HE PUBLICATIONS OF THE 
ROYAL SOCIETY OF TASMANIA. 

l->y Fritz Notm jxr,, M.A., Fh.D., etc. 
(Read nth Apidl, 1910.) 


i. THE PUBLICATIONS OF THE TASMANIAN 
SOCIETY. 

It appears that the first scientific society in Tasmania 
was started in 1838 under the auspices of Sir John 
lYaiiklin. The name c>f tliis society is, however, some- 
what uncertain. In the introductory remarks to the 
first volume of its transactions it was called “ The Philo- 
sophical Society of Tasmania;” but it does not appear 
that this name found favour, because subsequently the 
name “ Tasmanian Society ” was adopted. The object of 
this society was the study of natural science, in particular 
that of Tasmania. Lhider the title, Tasmanian Journal 
of Natural Science, Ag-riculture and Statistics;'’ etc., this 
society published three volumes of transactions, viz., Vol. 
L (1842), Vol. II. (1846), \h3l. Ill (1849). 

In the meantime two societies, having more or less 
the same object in view, were started, viz., on the 14th. 
of October, 1843, Botanical and Hortcultural Society 
of Van Diemen’s Land, and on the 12th of September, 
1844, "The Royal Socieb' of Van Diemens Land.’’ It 
looks somewhat strange that in so small a community as 
PI chart was at the beginning of the forties, there should 
be room for three scientific societies; but notwithstand- 
ing this it is certain that between 1843 ^^49 there 

existed in Pl’obart three scientific societies, viz,, (i) The 
Tasmanian Society (1838); (2) The Botanical and Horti- 
cultural Society of Van Diemeids Land (1843); The 
Royal Society of Van Diemen’s Land (1844). As it might 
have been expected, there was no room for three societies 
working practically on the same lines. The Botanical 
and Horticultural Society never issued any publications, 
and the Royal Society only published annual reports for 
the years 1845 to 1849. Apparently towards the end of 
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1849, or early in 1850, the three socielios ainnli>*aii!ate(l, or^ 
to be more correct, the ‘‘'Tasmanian Society’' a;ml bie 
BotanicaJ and llorliciiltural S<,>cic;ty wm-e absorbed by itie 
Royal Society of Van Diemen’s 1 .ami Thon.e;h the Royal 
Society did not issue any Journal (ill May, r8.|ei, its ye.ir 
of birth was in ]K:|4, and it is du^reforc In its sixly-sixlli 
yea,r. 


2. PIIBI.ICATK )NS Ob' I'lrE R(.)YAL S< iClLCTY 
0 .b' VAN DllvMICN’S r>AN!). 

Thoiyi^T the older society went under (iu‘ name of 
‘‘Tasmanian’’ Society, and its pithlicatiojj was calkxl tiu; 
“Tasmanian” Journal this name <iii! not survive, |)rob- 
ably because the official name of the island was Van 
Diemcifs 'Laud. 

During the first four years of its i‘xisti‘nc.(‘ lln^ Royal 

Society pul.>livSl'ua'l anmial report, s only (4845 to 1848 in 

elusive), and during these years the l.bismauian Jounialy 
though issue.d hy a sister society, was praeticrdly the |')nl)- 
lication of the Royal Society. 

Towards the end of 1848, or early in 1849, Council 
of the Royal Society decided to pitlilish a |>eri<,Klieal 
journal under the title, “ Ra.pers aiul Proceedings of the 
Royal Society of Van Diemen’s Land.” "fhe brsi: [lart 
of the first volume was issued in May, 1849; therefore, 
the last vokime of tlie Tasmainau Journal, and the first 
part of the first V(,)limie of the Papers and 1 ‘rix'ecilings of 
the Royal Society of Van Diemeifs Laml were published 
in the same year, the latter apparently sneeeeding tlic 
former. 

The next volume of the Ikipers am! Id’oceisliugs ” 
was issued as Fart IL of Volume ,L in January, 1850, ami 
from now a yearly v(,)lume was ptiblislicd up to 1H55 in- 
clusive. Unfortunately a very bad |dan was adopted in 
numbering the publications. The journal issued was an 
annual ^ publication, but the volumes were not. Thft*e 
annual parts, published in three succeeding years, fonutxl 
one volume. This led .sitbsec}uently to a great confusion, 
which became worse, because no separate title pages or 
table ^of contents were issued for the volume. With the 
exception of Part L of Vol. L, the table, of contents were 
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j)rintc«i oil the hack cover, aiifl in bliulin^q^ the volume it 
is tlu*rcf(Ma' i]n])crative tliat the covers should be pre- 
served, 

d'he Knv.'d Socidy of Vati l)ienicn\s Land during’ the 
eh'veii \'ears of its exivSlence has issued the following 
j)uldicatif)ns :~ 

(a) Anniird Report, 1845 to [855 (n numbers). 

(b) !\'q)ors aiul Proceedings, 1849 to 1855 (7 annual 
volumes), viz. e—Vol. i., part i, May, 1849; part 
j, January ,, 1850; part 3, January, 1851; Vol. 
1 L, part T, January, 1852: part 2, January, 1853; 
|)ar( 3, January, 1854; VoL 1 1 L, part 1, 1855."" 

it appears that llie Annual Report was not intended to 
form a portion of the society’s scientific publications, be- 
cause it was issued separately; the Papers and Proceed- 
itigs of the Rr)va.1 Society of Van Diemen’s Land are 
therefore (aamphde without the Annual Report, while this 
is not the case with some later publications. 


3. PIJP>I.1(:ATI()NS OV the ROYAf. SOCIETY 

OI^ TASMANIA. 

Py Act of Parliament in 1856 “ Van Diemen’s Land ” 
was hencef«>rt]i to be known as “Tasmania,” and as the 
new name automatically replaced the old one wherever it 
occurred, the Royal Society of “Van Diemen’s Land” 
became the Royal Society of “ Tasmania,” 

This change apparently upset the arrangements for 
llie publicaticms of tlie Papers and Ih-oceedings, and 
though in their Annual Report for 1856 tlic Cotitidl state 
“ that Pari 2 of Volume LH. of the Papers and Procecd- 
ittgs is now in the Ih’css, and will appear as speedily as 
possible^ it was not isstied till three years later, in 1859* 
It was then puhlished under the title, “ Ihipcrs and lh*o- 
'Ccedings of the Koval S<")cietv of Tavsmania. Vol TIL, 
Part 11., 1851).” 

The inconvenience of the original arrangement of 
issuing three-yearly volutnes instead of annual ones be- 
comes now obvious, because the above title is unques- 
tionably a misnomer. The Royal Society of “ Tasmania/' 
whose year of birth is 1856, had only published Annual 
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Reports for the years 1856 to 1859, but it had not issued 
a journal during these years. It is therefore not correct 
to call the first journal issued by the Royal Society of 
Tasmania Part 2 of Vol. III.’’ The first part of this Vol. 
II L bears the title Papers and Proceedings of the Royal 
vSociety of Van Diemcifis Land,” and wc therefore see 
that Vol. III. consists of two parts — Pari r (1855), Part 2 
(1859) — bearing two different titles. The intention was 
apparent!)^ to conclude Vol. 111 . of the Papers and Pro- 
ceedings of the Royal Society of Yun Diemen’s Land, 
but as in the meantime this word had ])een replaced by 
“ Tasmania,” there was no other way out of it except to 
call Part 2 of Vol. III. Papers and Proceedings of the 
Royal Society of “ I'asmania.” From a bibliographical 
point of view this is very misleading, and nobody who is 
not well acquainted with all the circumstances surround- 
ing the publication of this Vol. ITT. would understand its 
quaint composition. 

The publication of this volume for 1859 to have 

exhausted the energies of the Royal Society, because no 
journal, but only Annual Reports, were issued for three 
years, viz., i860, 1861, 1862. 

In 1863 the first volume of a new periodical publica- 
tion, called Monthly Notices of the Papers and Proceed- 
ings of the Royal Society of Tasmania,” appeared, and 
continued to be published under this title till 1875. The 
volume for 1863 is somewhat of a curiosity, because its 
first and second “ monthly notice ” contain papers that 
w^ere read in i860 and 1862 respectively. In 1863 a 
nnmber, paged separately, was issued every month, but 
the first three numbers do not bear the name of the 
month, which is to be found on the At)ril to December 
numbers only. If the covers (.ff these numbers are re- 
moved, the volume contains twelve ]>ages r, twelve pages 
2, and so on. 

In order to avoid this obvious inconvenience, the 
volume for 1864 was consecutively paged. Separately 
from the ‘‘Monthly Notices” the Antmal Report was 
issued as a special pamphlet till 1868. 

In 1868 the Anmtal Report was issued, together with 
the Papers and Proceedings, the volume sliowing con- 
secutive paging throiighoiit. This lasted till 1875 inclu- 
sive, but in the meantime the Monthly Notices were 
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issued ill a dift'erent form. Instead of being published 
every iiiouth tbe\' appeared every three months, the 
quarters being iXtarch, April, May — June, July, August — 
Septenibcr, October, November — no Monthly Notices 
being issued for December, January, February. This prac- 
tice was started in 1870; the exact year is not quite known; 
it may have even commenced in 1869, or even 1868, but 
this is not quite certain, and it continued till 1875, when a 
slip appended to the September, October, November 
number informed the Fellows that in future the Proceed- 
ings would be issued in a yearly volume, complete, with 
index, etc., instead of quarterly as hitherto. The 3'ear 
1875 closes therefore the first period of the publication 
issued by the Royal Society of Tasmania since its change 
of name. Its publications are: — 

1856, 1857, 1S59 — x\nniial Reports only; no Papers 
and Proceedings. 

1859 — Papers and Proceedings of the Royal Society 
of Tasmania, forming Part 2 of VoL III. of the Papers 
and Proceedings of the Royal Society of Van Diemeii^s 
Land. 

i860, 1861, 1862 — Annual Reports only; no Papers 
and Proceedings. 

1863 to 1875 inclusive — Monthly Notices of the 
Papers and Proceedings of the Royal Society of Tas- 
mania. 

1863 — Separate paging of each number; issued 
monthly. 

1864- 1869— Consecutive paging; issued monthly. 

1870-1875 — Consecutive paging; issued quarterly. 

The Annual Reports were issued separately from 1863 
to 1866; from 1867 to 1874 it was included with the 
Papers and Proceedings and consecutively paged; in 1875 
it was again separately paged. 

The second period begins with the year 1876, when 
the old practice of the Tasmanian Society and the Royal 
Society of Van Diemen’s Land, to issue annual volumes 
only, was resumed. These appeared under the title — 

Papers and Proceedings and Report of the Royal 
Society of Tasmania.” 
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Though the title indicated that the Journal was to include 
the Annual Report, the latter was paged and published 
separated from the Papers and Proceedings. The new 
title irasln use for six, or, if we include 1875, seven 
years only, being perhaps too cumbersome; the words 
and Report ’" were omitted in 1882, and the pubication 
now became — 

Papers and Proceedings of the Royal Society of 
Tasmania/' 

a title which has been retained ever since. Strictly speak- 
ing the title ought to be “ Papers and Proceedings of the 
Royal Society of Tasmania, New Series,” because we 
have seen that as far back as 1859 ^ volume was pub- 
lished under this title. 

From 1882 to 1885 Annual Report was bound 
with the Papers and Proceedings, though paged sepa- 
rately; from 1886 to 1889 inclusive it was published sepa- 
rately, and not issued together with the Papers and 
Proceedings ; in 1890 and 1891 it ivas again issued with 
the Papers and Proceedings; while in 1892 it was again 
published separately. No Annual Reports were issued 
for the years 1893 to 1907 inclusive; but since 1908 the 
practice of publishing an Annual* Report, bound with the 
Papers and Proceedings, though separately paged, has 
again been taken up. 

Since 1894 and up to 1908 the publication of the 
Papers and Proceedings became somewhat erratic. In- 
stead of annual volumes, one volume only was issued 
for the years 1894-95, 1898-99, 1900-0T, 1903-05, 1906-07. 
The total number of volumes published by the Royal 
Society since 1863 up to 1909 inclusive is therefore 42, 
instead of 47, viz. : — 

1876-1881— Papers and Proceedings and Report of 
the Royal Society of Tasmania (Annual Report paged 
separately). 

1882-1909 — ^Papers and Proceedings of the Royal 
Society of Tasmania, 

Annual Report, 1882-85, bound with Papers and Pro- 
ceedings, but paged separately. 

Annual Report, 1886-89, issued separately. 
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Annual Report, 1890-91, bound with Papers and Pro- 
ceedings, but paged separately. 

Annual Report, 1892, issued separately. 

No Annual Report for 1893-1907. 

Annual Report, 1908-09, bound with Papers and Pro- 
ceedings, but paged separately. 

The above researches have proved that the publica- 
tions of the Royal Society and its predecessors have 
undergone various changes, and that it is by no means 
easy to follow them. A complete set should contain: — 

A. — Journal and Papers and Proceedings. 

L Tasmanian Society. 

Tasmanian Journal, 3 voL, 1842, 1846, 1849. 

II. Royal Society of Van DiemeNs Land. 

Papers and Proceedings, 7 vol., 1849-1855. 

ILL Royal Society of Tasmania. 

(a) Pa]‘)ers and Proceedings, Part 2, Vol. III., i vol.,. 

1859. 

(b) Monthly Notices of Papers and Proceedings, 13 

vol, 1863-1875. 

(c) Papers and Proceedings and Report, 6 vol, 1876- 

1881. 

(d) Papers and Proceedings, 23 vol, 1882-1909. 

B. — ^Annual Reports. 

1. Tasmanian Society, nil 

IL Royal Society of Van Diemen's Land, ii numbers, 
i845"I85S 

III, Royal Society of Tasmania, 39 numbers, 1856- 

1909. 

The grand total of the publications since 1842 is therefore 
Journal, Papers and Proceedings . . 53 volumes 

Annual Reports .50 numbers 

extending over a period of 68 years from 1842 to 1909. 
The volumes may not have been very bulky, but they 
contain an enormous amount of scientific research, and 
they are an everlasting memorial to those enthusiasts who 
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diligently worked in those \'ears when cuiiiiinmication 
with the scientific centres of the vrorld was iiol; as eas;r 
as it is nowadays. In 1912 we will be able to cele- 
brate the 70th anniversary of the first scientific Journal 
published in Tasmania — in fact, if J am not vtry mucii 
mistaken, of the first scientific Journal puoiished in Aus- 
tralia, and two years later the Royal Society ol Tasmania 
will look back on 70 years of scientific work. 



Tf[K A NT i QUIT Y OF MAN IN TASMANIA. 

PL L and 11 . 


By Fritz Noetling. M.A., Ph.L>., etc. 
(Read April nth, 1910.) 


I. INTRODUCTORY REMARKS. 

There exists in Tasmania perhaps the greatest un- 
conformity in the history of evolution 01 the human 
race that we know of. ^Modern civilisation follows im- 
mediately on the most typical archaeolithic stage that 
is known to us. All intermediate stages which we 
observe in other countries are missing in that island. 
From this point of view it was fortunate that the contact 
between the lower and the higher civilised race lasted 
for such a short time only. Not thirty years lapsed be- 
tween the first encounter at Risdon ferry and the final 
deportation of the Aborigines to Flinders Island. This 
time was not long enough to adulterate the archaeolithic 
civilisation by the introduction of foreign ideas. How- 
ever deplorable it may be that the Aborigines died out so 
rapidly, there is at least one consolation in their fate 
— their civilisation has been delivered to us in all its 
characterivStic features. But we have to thank another 
lucky accident tor this, viz., the insular seclusion of Tas- 
mania. On the eastern, southern, and western coast we 
find abysmal depths within a few miles from the shore. 
The 500-fathom line is hardly more than 30 nautical 
miles from the land. Only in the north of the island we 
notice shallower water. Nowhere in Bass’ Straits be- 
tween Hunter’s Island in the west and Cape Portland in 
the east, Tasmania in the south and Australia in the 
north, does the depth exceed 50 fathoms (i). 


(i) In the south the coast drops within two miles from the 
shore to 61 fathoms depth. - . 
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While in the west, south, and east the nearest land is 
thousands of miles distant, the north coast of Tasmania 
is in a straight line about 184 miles from the coast of 
Victoria. We therefore have an area absolutely isolated 
from the remainder of the world, and it is only thanks to 
this isolation that the Tasmanian race has been preserved 
as long as it had been. We may safely assume that had 
there been any connection whatsoever between Tasmania 
and Australia before the arrival of the Europeans, the 
Aborigines would have been wiped out by a superior race 
long before we ever knew" of their existence. We may 
now well raise the question, how did the Tasmanians get 
into their island country? As they cannot have arrived 
in boats or canoes, they must have arrived over a land 
route. We know sufficiently enough of their habits that 
it is a certainty that they could not build any canoes or 
boats worthy of that name. The fabrics that go under this 
name are nothing more than bundles of reed and grass 
tied together with a grass rope. These structures might 
serve to cross a river, or to reach Bruny or Maria Island 
from the Tasmanian coast, but it would be more than ab- 
surd to assume that the Tasmanians navigated a stormy 
sea on these reed bundles without sails and paddles. 
The best proof, if any such would be required to support 
this view, is the transportation of the last remains of the 
race to Flinders Island. Had there been the faintest idea 
that they could construct serviceable canoes, by means 
of which they might manage to escape, they would cer- 
tainly not have been sent to Flinders Island. But nobody 
seems to have entertained even the faintest notion that 
such could be possible. Davies (i) in his valuable ac- 
count of the Aborigines, says: — ^^This (viz., their re- 
duced number) may have been in a great measure owing 
to their change of living and food, but much more so to 
their banishment from the mainland of Van Diemen's 
Land, which is visible from Flinders Island; and the 
natiyes have often pointed it out to me with expressions 
of the deepest sorrow depicted on their countenances," 

Had the Aborigines really possessed the faculty to^ 
construct serviceable boats, surely they would have built 
such in order to escape from a place which was appa- 


(i) The Aborigines of Van Diemen^s Land, Tasm. Journ. 
of Nat. Science, 1846, Vol, II., pag. 419. 
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rently detestable to them in order to reach their beloved 
old home. 

It is therefore more than certain that they must have 
arrived at a time when present Tasmania was connected 
with some other outside region. If we assume that the 
Aborigines came from some more southern regioUj we 
must presume the existence of an antarctic land free of 
ice and snow, and that there existed a continuous stretch 
of land from Tasmania to the South Pole. If such land 
existed it would be absurd to assume, in face of the 
depths that have been recorded north and south of the 
island, that Tasmania was not also connected with the 
continent of Australia. Some faddists favour this theory, 
but is it probable that when all these enormous changes 
took place that resulted in the glaciation of the antarctic, 
and the creation of a deep ocean where hitherto land 
had been, the Tasmanians peacefully remained in 
the island? It is much more probable to assume that 
when the first earthquakes shook the surface, when large 
tracts of land suddenly disappeared under the infuriated 
waters of the ocean, when volcanoes were belching forth 
their fiery streams of lava, they fled in mortal terror in 
that direction which was the safest, namely, towards 
north. Unless we believe that within 24 hours a catas- 
trophe occurred that turned Tasmania from being part 
of a continent into an island, whose inhabitants, either 
human or animals, were thus cut off from all retreat with- 
out a moment’s notice, the theory of immigration from 
the south is untenable. Even if this were probable, or 
even possible, we will see later on that all the survivors 
would have miserably perished of cold and hunger, and 
Tasmania would have remained uninhabited either by 
human beings or animals. Similar arguments apply to 
the theory of immigration from the east or west. There 
remains, therefore, only one direction from which the 
Aborigines can have come, viz., the north — that is to say, 
from the continent of Australia. At the present day a 
shallow, rather narrow, strait separates Australia and 
Tasmania, but it is still broad and deep enough to pre- 
vent even the Aborigines of Victoria, who understand 
how to construct serviceable boats far superior to the 
grass bundles of the Tasmanians, from reaching this 
island. Is it probable to assume that the lower Tas- 
manians succeeded where the more intellectual and 
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hig'lier civilised Victorians failed t Even if they bad 
achieved the improbable, why did they not keep in com- 
munication with the mainland? It would be waste ot 
space to discuss these questions any further ; everything 
tends to prove that the Aborigines must have arrived in 
Tasmania when a land bridge or isthmus connected the 
island with the continent. 

Are we in the position to iix the time when Tasmania 
was still connected with the mainland, and can we also 
iix the time when the separation took place? We can 
say that the time of separation fxxes the time of immigra- 
tion, because the latter must have taken place before, but 
cannot possibly have happened after the former. 

The question is essentially a geological one, and can 
only be answered by a geologist. I will here attempt to 
give a solution, based on my studies of the Admiralty 
chart of Bass Straits, and geological observations in all 
parts of Tasmania. 


2. HISTORICAL SITVIVIARY. 

If I am not mistaken Howitt (i) was the hrst who 
attempted to solve the problem of the origin of the Tas- 
manian race and the time of their migration to the pre- 
sent island. Of course, I mean that the problem was 
treated in a scientific way, because the number of idle 
speculations is legion. Howitt's paper begins with a 
valuable review of all older views regarding the origin 
of the Australians, of which the Tasmanians were to be 
considered a branch only, and he arrives at a very im- 
portant conclusion with regard to the Tasmanian race. 
He says, l.c. pag, 730; — “ But there is not a tittle of evi- 
dence in support of the belief that the Tasmanians ever 
were acquainted with the art of constructing a canoe able 
to cross such a sea-strait as that between Tasmania and 
Australia.” And further on : — '"1 have long since come 
to the conclusion that one of the fundamental principles 
to be adopted in discussing the origin of these savages 


(1) On the origin of the Aborigines of Tasmania and Aus- 
tralia. Report on the seventh meeting of tile Australasian 
Association for the Advancement of Science, Sydney, 189S, Sect 
F., Ethnology and Anthropology, pag. 723-758. 
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must he that they reached Tasmania at a time when there 
was a land communication between it and Australia.’" 
And further: — “ From the conclusions to which I have 
now been led, it follows that the Tasmanians were the 
autochthonous inliabitants of Australia, and that their 
preservation in Tasmania was due to isolation by the for- 
Illation of Bass Strait (Lc. pag. 741). 

Howitt is therefore of the opinion, and this is perhaps 
one. of the most interesting conclusions, that the Tas- 
manian Aborigines inhabited the Australian continent be- 
fore the immigration of those races that noiv dwell there. 
If this be so, and I for one fully support this theory, 
we must assume that there existed in Australia at least 
two, if not three, stone ages. The first and oldest repre- 
sents the archaeolithic stage of the Tasmanians, which 
was superseded by the palaeolithic-neolithic (i) stage of 
the Australians. It follows that when stone implements 
are collected in x^ustralia the greatest care must be taken, 
in order to ascertain to which stage they belong. 
ITowitt’s theory assumes that the Tasmanians inhabited 
the Australian continent, and if that be so they must have 
left the same remains behind as they did in Tasmania. 
Shell heat,>s in which only archaeolithic implements 
occur, camping grounds on sandy soil where the same 
implements are found, should always be suspected to re- 
present relics of the autochthonous and not of the 
younger race (2). HowittT geological conclusions are, 


(i) I cannot enter here in the discussion of the question 
whether there is a true palaeolithic stage in Australia, such as 
we know to exist in Europe, or whether the Australian civilisa- 
tion has to be considered as a neolithic stage, with a strong 
admixture of palaeoatnc types, 

(j) It is dilhcult to understand how, in direct contradic- 
tion to this well-supported theory. Herr Klaatsch could arrive 
at the conclusion that it was impossible to distinguish in Aus- 
tralia the different stages recognised in Europe, and that types 
of implements which in Europe occur in different chronological 
stages occur in .Australia simultaneously. Nobody doubts that 
implements of the archaeolithic type were still used in neolithic 
or even later periods, but it is quite certain that there exist in 
Australia in at least two periods! which represent chronological 
stages, and which are characterised by implements of a different 
type. Herr Klaatsch’s view is one of those numerouy superficial 

and hasty judgments by which this author has obtained an un- 
enviable notori’ety. Perhaps Howitffs paper was unknown to 
him. • 
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however, of the greatest importance. He assumes 
that : — 

(a) The isthmus between Tasmania and Australia 

existed during the younger volcanic period. 

(b) The dingo did not exist during this time in Vic- 

toria, otherwise it would have migrated with 
the Tasmanians into the island. 

(c) The land-connection between Australia and Tas- 

mania was interrupted when Diprotodon and 
the other gigantic marsupials existed on the 
Australian continent. (See pag. 24.) 

A few years later C Hedley (i) carefully discusses 
the question, and what effect the so-called Bassian 
Isthmus would have on the marine fauna. Though 
Hedley's paper does not bear on the question of the 
immigration of the Aborigines, it is of the greatest im- 
portance with regard to this problem, because it pre- 
sumes the existence of a land connection between Tas- 
mania and Australia in recent times. Hedley points out 
the difference in the marine fauna east and west of Wil- 
son's Promontory, and his lists of the Adelaidian (west) 
and the Peronian (east) fauna prove conclusively that 
there exists a vast difference. Such a faunistic difference 
in an open sea can only be accounted for by the existence 
of a former barrier of land which prevented the inter- 
change of the faunas. I think there can be no difference 
of opinion on this point. The sketch map accompanying 
Mr. Hedley '"s paper is, however, erroneously constructed, 
l>ecause he assumes that the isthmus connected only the 
eastern part of Tasmania with Australia, This is cer- 
tainl}" wrong, as a consultation of the Admiralty chart 
would have shown him. The southern continuation of 
Tasmania as constructed by Mr. Hedley is more than 
problematical ; it is certainly not borne out by the sound- 
ings marked on the chart. However, this does not de- 
tract from the great importance of Hedley's conclusion 
that a land connection must have existed between Tas- 
mania and Australia within such a recent period, that 
there was not time enough for a mixture of the two 


(i) The effect of the Bassian Isthmus upon, the existing 
marine fauna: a study in ancient geography. Proceed. I^in. Soc, 
of Hew South Wales, 1903, PL iv., pag. 876-SS3. 
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faunas east and west of that bridge, but that the two are 
as separate as if the isthmus still existed. 


3. THE SlTllMARINE TOPOGRAPHY OF BASS 
STRAIT. 

Independently of Howitt, my own studies into the 
civilisation of the Aborigines have led me to assume that 
their immigration must have taken place at a time when 
Tasmania and Australia were connected by a land bridge. 
I went, however, somewhat further than Howitt, who 
only constructed the 50' and 100 fathom line. I argued if 
such a bridge existed, the submarine topography of Bass 
Strait should reveal us its features provided we assume 
that the sea level rose and water covered previously 
existing land. I consulted the Admiralty chart, which 
contains a wonderful mass of information, and after a 
good number of failures I succeeded in drawing the 
isobathic lines from 5 to 5 fathoms. 

In order to fulE understand the changes, we will 
begin with the appearance of Bass Strait at the present 
day. We will then assume the sea level to subside to 
the 20-fathom line, because the changes in the contour 
Eetween the o and 20 isobathe are very small We will 
then follow up the changes that take place when the sea 
level gradually recedes to the 25, 30, 35, 40, 45, and 50 
fathom line. 


(a) BASS STRAIT AT THE PRESENT DAY. 

(PLATE I, FIG. I.) 

Bass Strait of the present day has a curious elliptical 
form; its longest axis runs almost due north-west to 
south-east, and its length between Cape Otway and Cape 
Portland is approximately 345 miles. The smaller axis 
from Hunter's Island to Wilson's Promontory measures 
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about 184 miles. The total area of Bass Strait within the- 
bomidaries presently described can be estimated at 
60,994, say 61,000 square miles. 

The southern boundary is formed by the north coast 
of Tasmania, beginning at i44deg. 50min. long., and ex- 
tending for about 200 miles towards east, where Cape 
Portland, about rqSdeg. long., marks its eastern end. 
The most conspicuous feature of Tasmania’s north coast 
is the very regular concave line it forms ; its lowest point 
is about between the rivers Leveii and Forth, while the 
eastern and western ends extend 40 and 30 miles re- 
spectively above this point in iiortltern direction. 

The opposite (northern boundary) is formed by the 
.«^outh coast of Mctoria from Cape CHway (I43deg. 
35min. long.) to Wilson's Promontory (i46deg. 25miii. 
long.). This boundary is almost the exact counterpart 
of the southern one: its total length is the same, about 
200 miles, and, like the former, it is concave, with that 
difference, however, that the eastern end (Wilson’s Pro- 
niontory)^ instead of the vcestern, reaches further towards 
south {about 50 miles) above the lowest point. 

The eastern and western boundaries are much less 
continuous, only a few remnants being still in existence. 

In the we.si we have Robins', Hunter's, and Three 
Hummock Islands : a httle fixrther towards north-west 
are the rocks Black Pyramid, Albatross Island, and the 
Reid Rocks. The latter are on the south-east corner of 
King Island, which marks the last piece of the western 
boundary. 

In the east the number of remnants is much larger; 
close to Tasmania we have the Funieaux Islands, loF 
lowed by numerous islands and rocks, of which we only 
need to mention the Curtis, Kent, and Hogan groups. 


(b) THE 20-FATHOM LINE. 

(PL. L, FIG. 2.) 

If the 'sea level were to subside to the 20-fathoin line* 
we would find that the north-east corner of Tasmania 
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forms a broad peninsula, whose point is slight! v curved 
towards west. Flinders Island, the Sisters, Badger, 
Barren, and Clark islands are connected with Tasmania. 
A fjord cuts deeply into the southern part of this penin- 
sula. The north coast has only slightly increa^^ed. 

in the north-west corner, Hunter's, Three Hummock, 
and Robins’ Islands are connected with the mainland, 
but we observe that this peninsula reaches much less 
towards north than the eastern one. 

The east coast of King Island sends out a curious two- 
pronged peninsula, while the west coast shows hardly 
any changes. 

The- Australian coast is not much altered in the 
south, but in the east it has considerably grown. 


(c) THE 25-FATHOM LINE. 

(PL. L, FIG. 2.) 

A further receding of 5 fathoms produces the fol- 
lowing changes: — The eastern peninsula has become 
much broader, and has particularly grown on its western 
shore. The deep channel in the south has disappeared, 
and all rocks and islands between Tasmania and Aus- 
tralia have considerabK growm in size, in particular the 
Kent' Group. 

The north-w-est corner of Tasmania sends out a long, 
narrow peninsula running straight towards north, and a 
somewhat shorter one in north-western direction, by 
wluch the 1 hack P}rainicl and the Reid rocks are joined 
to Tasmania. 

King Island continues to increase in size in eastern 
direction, and in a similar way as Tasmania it sends a 
long, rather broad peninsula towards north. King Island 
and Tasmania are now separated by a very narrow strait 
of not more than 30 feet in depth. 

The changes of the Australian coast and the north 
coast of Tasmania are insignificant. 
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(d) THE 30-FATHOM LINE. 

(PL. L, FIG. 4.) 

A further subsidence of the sea level of S fathoms 
produces great changes. The Kent group and the 
Wright rocks have joined the eastern peninsula, and a 
narrow isthmus, which is not raised more than 30 feet 
above sea level, joins Tasmania with Australia. This 
eastern isthmus is still very broad and compact in the 
south, but very narrow in the north, where it is deeply 
cut into by gulfs and bays. 

The north coast of Tasmania shows no great 
changes. On the other hand, the north-western penin- 
sula has considerably grown, and King Island has joined 
Tasmania. A large peninsula extends therefore from 
the north-west corner of Tasmania in northern direction 
close to the mainland of Australia. A rather winding 
channel, which in the whole takes a south-westerly direc- 
tion, cuts deeply into this peninsula, dividing it into two 
parts. The south coast of Australia has not grown 
very much, but the land has greatly increased in eastern 
direction. 

We hav-e therefore a large inland lake or basin be- 
tween Tasmania and Australia, which is connected with 
the open ocean near the Australian coast by a narrow 
strait of about 30 feet in depth. We already perceive 
that this basin is unquestionably divided into two parts. 


(e) THE 35 -fathom LINE. 

(PL. L, FIG. 5.) 

The eastern isthmus continues to grow in breadth, 
but in the north there is still a deep bay, which reaches 
nearly up to the Kent Group. 

The western peninsula has greatly increased in size ; 
though still existing, the south-western channel is con- 
siderably reduced in breadth. The inland sea is still 
connected with the ocean, but the depth of the strait is 
considerably reduced ; the division into two parts is now 
plainly marked. 
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(f) THE 40-FATHOM LINE. 

(PL. L, FIG. 6.) 

When the sea level has reached the 40-fathoni 
the western peninsula joins the mainland of Australia, 
and witliin the broad isthmus now connecting Tasmania 
and the mainland there appears a true inland lake, having 
an area of 9,944, say 10,000 square miles ; that is to say, 
about the size of Lake Erie. This lake has no outlet into 
the open ocean, and it is distinctly divided into two por- 
tions — a southern and a northern one. The southern 
portion is the larger, and its greater axis runs almost 
due north-south. The eastern and north-eastern shore 
show numerous bays and fjords. The northern portion 
is much smaller, and its larger axis runs north-west to 
south-east. 


(g) THE 45-FATHOM LINE. 

(PL. L, FIG. 7.) 

We will now assume that if the sea level on both 
sides of the isthmus recedes another 5 fathoms, the level 
of the inland lake will do the same. Of course, this need 
not be so ; it is quite possible that though the level of 
the open ocean still receded that of the inland lake re- 
mained stationary ; but for the sake of argument we will 
assume that the level of the inland lake followed that of 
the open ocean. 

The inland lake, as it would be shown by the 45- 
fathom line, represents a basin whose main axis bears 
north-west to south-east. A line from the mouth of the 
Tamar to Port Phillip almost coincides with the direction 
of this line. A large, narrow stretch of land which ex- 
tends from the western shore, and which is nearly met 
by another one from the eastern shore, subdivides the 
basin into two parts, which communicate only by means 
of a narrow and shallow strait. In fact, it is quite prob- 
able that the two basins are separated. In this part of 
Bass Strait the soundings are not very nunrerous, and 
the course of the 45-fathom line is therefore somewhat 
hypothetical. However that may be, whether connected 
or s-eparate, the southern basin is the larger, and it is 
almost of circular shape, its main axis bearing almost due 
north-south. The main axis of the smaller northern 
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basin is turned in westerly direction, and bears north- 
north“West-south-soutli-east. The area of the basin is 
4,508, say 4,500 square miles. 

A further receding of the water level of 5 fathoms 
would even lay this lake dry, provided that the level of 
the inland lake follows that of the open ocean. 

If the level of the inland lake would not follow that 
of the open ocean we would have the features shown in 
Fig. 8, Pi. L, supposing the outer ocean had receded to 
the 40“fathom level 

A broad isthmus would connect Tasmania and Aus- 
tralia. The largest width of this isthmus would be under 
4odeg. iat., and it would extend from I44deg. long, to 
about i4Sdeg. 55min. long. : that is to say, for about 345 
miles. The east coast of this isthmus would be mono- 
tonous without deeper bays. The west coast show^s, 
however, a large bay cutting into the land up to I45deg. 
long,, being separated from the inland lake by a narrow 
and low ridge. South of King Island there are three 
broad bays. In the centre of the isthmus is a large inland 
lake, which in the south reaches almost to the present 
coast of Tasmania, while in the north it is close to the 
Australian coast. From the eastern ocean this lake is- 
separated by a broad land bridge, wdiose highest point 
in Flinders Island is at least 1400 feet above sea level, 
while the low’^est elevation is not less than 300 feet above 
sea level. The bridge which separates the lake from the 
western ocean is, on the whole, somewhat broader than 
the eastern one, but it is joined to the mainland of Aus- 
tralia only b}' a very narrow strip of land hardly raised 
above sea level. A winding but narrow channel reaches 
from the west shore close to the Black Pyramid, where 
again only a narrow strip of land separates it from the 
open ocean. All the rivers of the north coast, from 
Montagu River in the west to the Ringarooma in the- 
east, which now discharge their water into Bass Strait, 
would run into this lake. From Victoria we would have 
the Snowy and Mitchell Rivers, as well as a number of 
smaller ones, but Port Phillip would discharge into the 
open ocean. In all probability this lake would be saline,, 
being without an outlet, a fact which is of some im- 
portance, as we shall see later on. 
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4. THE AREA OF THE DIFFERENT STAGES 
DESCRIBED IN PARAGRAPH 3. 

We can express the increase of land if the sea level 
were to recede from o to 50 fathoms in absolute figures, 
as shown in the following table: — 
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Before going into details I wish to say a few words 
with regard to my calculations, I have no such instru- 
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merits which are generally used in the calculation of the 
area of surfaces; I constructed therefore a network of 
squares, each having an area of 100 nautical square miles, 
and bv means of these I could estimate the area of each 
stage/ The values so obtained I converted into ordinary 
square miles, and this being done by logarithms, the 
figures appear to be painfully correct, though in fact they 
represent estimates only. Nobody will dispute that, com 
sidering the crude method, I might, for instance, just as 
well have written 10,000 instead of 9,993 square miles. It 
would perhaps have been much better had I given round 
figures, but this would have again required all sorts of 
corrections in order to make the aggregate of water and 
land agree with the area of the map. I therefore pre- 
ferred to give the figures as I obtained them, leaving it 
to somebody better equipped than I am to obtain more 
accurate ones. I may, however, say that a check of the 
area of the islands which is known and the area obtained 
by my method give a difference of only 20 square miles, a 
result which is very satisfactory considering the crude 
method used. 


We find that the actual increase of land for every 5 
fathoms changes considerably, and in the following table 
I give it in absolute figures and in per cents.: — 



Total area of land 

Actual increase 

Per cent, of the 

Fathoms. 

in sqr. miles. 

sqr. Miles. 

preceding area. 

0 to 5 ) 

5 to 10 ( 
10 to 15 i 

17,771 

6,916 


15 to 20 ; 
20 to 25 

23,735 

5.964 

— 

25 to 30 

29,751 

6,017 

25.351 per cent. 

30 to 35 

37^392 

7,640 

25 679 per cent. 

35 to 40 

47,969 

10,607 

28 367 per cent. 

40 to 45 

59,200 

9,207 

19 169 per cent. 

45 to 50 

63,7 So 

6,580 

11.503 per cent. 


This table wants also a few words of explanation. I 
mentioned above that the changes which take place if 
the sea level were to recede from o to 5, from 5 to 10, 
from 10 to 15, and from 15 to 20, are comparatively 
small, though on the whole the receding from o to 20 
fathoms produces an increase of the land of 6,916 square 
miles. The average increase per 5 fathoms would 
therefore be 1,729 square miles. It is, however, very 
probable that the actual increase from o to 5 fathoms is 
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less, and that from 15 to 20 fathoms considerably higher, 
than the average. It is, however, impossible ' to give 
even fairly accurate estimates, because the rate of in- 
crease apparently does not follow a regular law. We see 
that between 25 and 40 fathoms it increases, and from 40 
to 50 fathoms it decreases again. 

For the same reason it is impossible to give the cor- 
rect ratio in per cents. We may say 6,916 square miles, 
representing in the aggregate 63.172 per cent, of the land 
shown ill the map, have been added to it; but if I were 
to add only a short strip of land both to Australia and 
Tasmania, this would in no way alter the addition to the 
coast line, but it would at once alter the percentage. 


The same argument applies to the increase between 
the 20 and 25 fathom line. We know the absolute in- 
crease in square miles, but nothing of the area of the 
20-fathom line is known, except that it must be larger 
than 10,855, but smaller than 17,771 square miles; a per- 
cental figure cannot be calculated. 


The average increase of land between 0 and 50 
fathoms is 5,293 square miles for every 5 fathoms of 
depth, but it is clearly shown during the different stages 
that the ratio of increase varies considerably. The 
greatest increase takes place between the 35 and 40 
fathom line, and thence it decreases in both directions. 
This plainly indicates one fact ; the agencies responsible 
for the change of land into water have been increasing 
in force, first slowly, then quicker, till the maximum was 
reached between the 35 and 40 fathom line, and then 
their energy commences to decrease again. We will see 
later on that this fact deduced from the increase or de- 
crease of area as the case may be is fully corroborated 
by certain geological changes known to us. 
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5. THE CAUSES THAT PRODUCE.D THE 
FORMATION OF BASS STRAIT. 

The successive pictures as revealed to us of the siib- 
mariiie pln^siography of Bass Strait, slioukl the sea level 
gradually recede from o to 45 or 50 fatnoms, point coii- 
ciiisiveiy to the agencies to which these features are due. 
The submarine features of Bass Strait are unquestion- 
ably not of primary origin, that is to say, the}- did not 
exist before the submergence of the isthmus. The features 
of preseiir-dav Bass Strait already indicate clearly 
enough that its origin must be due to dynamic agencies. 
In fact, Bass Strait can be considered almost as a model 
of a basin of subsidence. Segments of the earth’s crust 
commenced to subside, slowly at first, more rapidly 
afterwards, the force rapidly gaining in energy till the 
maximum was reached, and then slowly decreasing 
again. 


All geological observations tend to prove that an 
area of subsidence is accomiDaniecl by volcanic outbursts, 
either within the area or along its edges. Evidence of 
an intensive volcanic action is common enough along 
the coasts of Bass Strait. It would go too far to enume* 
rate all the occurrences, but the submarine features, 
together with its present outline, and the geological 
evidence of the coast, prove conclusively that Bass 
Strait was formed by the subsidence of portions of the 
earth's crust, accompanied by volcanic outbursts. 

If this be so, the inland lake as depicted, PI. L, Fig. 
8, probably never existed ; that is to say, when the first 
subsidences commenced, ashes were thrown up, craters 
were formed emitting lava streams, but as the subsidence 
continued a large bay was formed, even before any in- 
land lake could be established. 

If we admit that the present submarine features of 
Bass Strait are not primary — ^tliat is to say that they 
were formed only towards the end of the period when 
Tasmania still formed part of the mainland, we must 
presume a period when they did not exist. As working 
backwards has not helped us very much, it will be better 
to start from a certain datum level, so to speak, and to 
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work forwards. We will take the glacial period fij in 
Tasmania as this datum level, irrespective for the 
moment of its correlation witli European and American 
glacial stages- 


6. THE PLEISTOCENE ICE AGE IN TASAIAXIA. 

It would be out of place to go here into a detailed 
description of the features of the last glacial period hi 
Tasmania. Thes>e have been sufficiently set forth, by 
Alontgomery, R. hi. Johnston, and others. i\iy investi- 
gations have shown that we can distinguish at least 
three centres of glaciation. It has not been quite proved 
whether these three centres existed all tlie time sepa- 
rately or whether they once merged into one sheet of 
ice. Further information is badly needed on this point. 
However, it does not matter much as far as tlie iirobleni 
we are interested in, is concerned. 

In the sketch map (PL IL, Fig. i) these three centres 
are named — 

(h) The Ci'adle Mountain Centre. 

(2) The Ben Lomond Centre. 

(3) The Mount Wellington Centre. 


(a) THE CRADLE MOUNTAIN CENTRE OF 
GLACIATION, 

This area of glaciation includes all the highlands 
in the middle and north-west of the island, from the 
Great Lake on to Mount LyelL The average present 
height of the plateau is about 2,000 feet. Though most, 
. if not all, observations concerning the glacial period in 


(i) It must be kept in mind that in Tasmania there is evi- 
dence of at least two, if not three, glacial periods, separated by 
enormous intervals of time. The Permian and the Pleistocene 
period are undisputed, but since HowchinT epoch making dis- 
covery of a Cambrian glacial period in South Australia, it has to 
be investigated whether certain conglomerates in Tasmania may 
not probably be due to the same cause. 
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Tasmania refer to this area, very little is still known ■ 
about it; we even do not know its exact limits. It ap- 
pears that in the west and north the terminal moraines 
reached down to a much lower level than in the west, 
Montgomery stated that on the Upper Pieman the); . 
descended to a level of 500 to 600 feet. On the Uppei 
Forth I nowhere observed them to descend lower than 
1,500 feet. 

(b;) THE BEN LOIilOND CENTRE OF 
GLACIATION. 

The extended plateau of Ben Lomond towers in the 
north-east corner of Tasmania up to a height of 5,000 
feet. So far I have not visited it, but photographs ex- 
hibited by Colonel Legge show plainly moraines, roches, 
moutonnees — ^in fact all the characteristic features of a 
surface formerly covered by ice. Mount Cameron, 
'which I visited, shows the dome-like, roundish features 
wdiich have been recogmised as signs of a former glacia- 
tion. 


(c) THE MOUNT WELLINGTON CENTRE OF 
GLACIATION. 

Though almost at the gates of Hobart very little is 
known about this area.. It extended probably towards 
west as far as Port Davey, where the dome-like figure- 
of Mount IMisery indicates glaciation. 

Now, whichever view we take, it seems pretty certain 
that all that portion which is at present 2,000 feet and 
more above sea level was once glaciated, forming a 
iievee. This probably sent out large glaciers, which de- 
scended if not into the sea probably close to the sea 
level. I estimate the area under glaciation at roughly 
6,000 square miles — that is to say, one-quarter of tlie- 
present Tasmania. This proves that the climatic condi- 
tions of Tasmania during the glacial period must have 
been considerably different from those of Tasmania of 
the present day. It is pretty certain to assume that the 
same conditions that produced the glaciation of the high- 
lands of Tasmania prevailed also on the Antarctic con- 
tinent ; in other words, that the ice reached much further 
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north than nowadays. The northern limit of the icebergs 
reaches in the meridian of Tasmania up to 5odeg. lat. ; 
that is to say, it is only 483 miles from the southern 
point of Tasmania (i). It is not too rash a conclusion, 
to assume that during the glacial period the icebergs 
drifted some ydeg. further north, and probably stranded 
on the south coast of Tasmania. Considering all this, 
we can assume that Tasmania had during that time per- 
haps the climate of the Kerguelen islands ; that is to say, 
a bleak, cold, and moist atmosphere, for the greater part 
of the year enveloped in a dense fog. There was no 
vegetation so to speak but moss and low shrubs. The 
button grass plains, as seen on the West Coast, and on 
the plateau near Barn Bluff, are perhaps the representa- 
tives of the flora that covered the lower elevations dur- 
ing the glacial period. 

It is impossible to assume that human beings, even 
if equipped with all modern requirements, could exist 
under such climatic conditions, and we must therefore 
assume that the advent of man in Tasmania must have 
taken place after more congenial conditions had been 
established; that is to say, after the glacial period. 

If we could correlate the last Tasmanian glacial 
period with any one of those recognised in Europe, we 
would have gained an important step. Unfortunately 
we have no certain data to go upon. All observers, in 
particular Montgomery, agree that the glaciation can- 
not be but of very recent date (2). It is probably not 
wrong to assume that the maximum of glaciation of the 
northern hemisphere coincided with that of the southern 
one, though one might perhaps argue that because the 
conditions of the southern hemisphere are the reverse 
of those of the northern, the glaciation of Tasmania 
coincided with an interglacial period of the northern 
hemisphere. I do not feel inclined to support such a 
view because it is more probable that those factors 
which produced the ice age acted simultaneously all 
over the earth and not alternately. 


(1) An 18-knot steamer sailing from Hobart would reach this 
line in about 24 hours. 

(2) I can fully confirm this view. Near Barn Bluff the- 
country looks as if the ice had. melted away only yesterday. 
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I therefore assnm-e that the last glacial period in Tas- 
mania coincided with one of the stages of the last glacial 
period in Europe and America, and I presume that it 
corresponds to the Wtirmian, if we presume that when 
the ice reached its last extension in Europe the causes 
were such that they also affected other countries produc- 
ing glaciation. When there was one of the smaller stages 
in Europe, the causes producing glaciation were not 
strong enough to produce it somewhere else. I admit 
this is a theory pure and simple, but it is a workable 
theory. According to my view the charges resulting 
eventually in the formation of Bass Strait cannot have 
commenced earlier than after the Wurmian stage (i). 


7. THE POST-GLACIAL RISE OF TASMANIA. 

As far back as 1888 Johnston, and later on in 1893 
Montgomery, were of the opinion that the present level 
of Tasmania is higher than it was during the glacial 
period. The logical sequence of this view is that dur- 
ing that time portions of Tasmania that are now dr}* 
were under water ; in other words, the area of Tasmania 
during the glacial period must have been smaller than it 
is now. (See PL IL, Fig. i.) 

Subsequently Gregory emphatically shares this view. 
A visit to IMount Lyell convinced him that during the 
glacial period Tasmania must have been several hundred 
feet lower than it is at present. 

Independently of these authors, I arrived at the same 
conclusion when I ascended from the deep canon of the 
Forth to the plateau of Barn ’Bluff. The difference in 
height between the River Forth and the end of the 
glacial valley on the plateau is 1,500 feet. The Forth 
is one of the rivers that discharge into Bass Strait, 
.and it is obvious that its deeply cut canon can only have 
been formed during a time of rise aggregating to 1,500 
feet at least. 


(i) The maximum glaciation in Europe took place during 
the Riss stage. If the glacial period in Tasmania corresponded 
to this stage, the subsequent elevation and the volcanic out- 
bupts would correspond to the Wurm stage. This is a proba- 
bility which has to be considered, particularly in face of the 
recent discovery of gigantic marsupials in Tasmania. 
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There is further eradence for a rise of the Island all 
along its coast. These terraces can be seen near StrahaHj 
the lower being about 50 to 60 feet, the higher about 
1,300 feet above sea level. All along the north coast, in 
the neighbourhood of Hobart, in fact everywhere, ter- 
races occur, indicating a rise. These terraces may have 
partly been formed during the melting of the ice ; the}' 
may also have siibsequentl}" been deposited. They are 
therefore not pre-gdacial, but either glacial or post- 
glacial. My observations in the valley of the Forth 
prove that during the glacial age Tasmania must have 
been about 1,500 feet lower than it is now (i). 

This proves that Tasmania must have been much 
smaller than it is now, and I estimate that part which 
would be covered under water if the sea were to rise 
1,200 feet above its present level to be about one-quarter 
of the total area. Tasmania would have therefore had an 
area of 18,000 square miles, one-third of which was under 
ice and snow. At the outside 12,000 square miles were 
free of ioe, but it is probable that this land did not form a 
compact area, but rather narrow strips between ice and 
water, on which numerous icebergs floated. During the 
glacial period Tasmania must have therefore formed an 
island of about three-quarters of the present area, and 
there existed no land connection with Australia. 


8. THE DURATION OF THE POST-GLACIAL. 

RISE. 

(PL. II., FIG. I.) 

I stated above that we are led to assume that the- 
total rise can be estimated at 1,500 feet. Assuming: 
the average height of the high terrace to be 1,200 feet^ — 
Gregory estimates it at 1,300 feet — we have to suppose 
that 300 feet more were laid dry. In other words, if we 
take present Tasmania and assume that the sea level 


(i) If I understand Gregoty correctly he estimates the rise* 
to be 1,300 feet 



252 


THE ANTIQUITY OF MAN IN TASMANIA. 


were to recede 300 feet, we would have about the land as 
it appeared in post-g^lacial times. 

A receding of the sea level for 300 feet corresponds 
with the 50-fathom line. On the eastern coast of the 
isthmus the 50-fathom line is monotonous and not inter- 
rupted by any bays, but on the western coast we per- 
ceive a number of deep bays. The largest bay is found 
between 39deg. and 4odeg. lat., and I43deg. to I44deg. 
long. A little further south there are three more bays, 
-and further south still the 50-fathom line comes close 
on to the present coast line. 

■ The whole appearance of the bays above-mentioned 
is such that they probably represent the mouth of old 
rivers coming from the north-east. 

Now, let us assume that the sea level having receded 
to the 50-fathom line, and the basin of subsidence be- 
tween Tasmania was not in existence. The south-east 
corner of Australia would then represent a large pointed 
peninsula, reaching almost to 44deg. lat. (i). It is ob- 
vious that under these circumstances the course of rivers 
from the north of Tasmania and from the southern coast 
of Victoria, in particular those east of Wilson’s Promon- 
tor}^, must have been different from what it is to-daj’. 

The rivers from Tasmania will have continued to run 
towards north, and those from Victoria towards south, 
till the two systems met, probably forming one large 
stream running in south-western direction across the 
peninsula. Traces of these old .river courses are still 
preserved in the submarine contours of Bass Strait, the 
40~fathom line showing them particularly well. The in- 
dented course in its eastern portion indicates the course 
of the old rivers, and the deep channel which runs in 
south-western direction represents most probably the 
course of this ancient river. 

This hypothesis is strongly supported by another fact. 
Hitherto it has been rather a mystery to account for the 
strange similarity that exists between the fauna of the 
rivers in southern Victoria and northern Tasmania. Mr. 


Cl) Australia would have a strange likeness to present Africa, 
-during that time. ' 
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R. J\L Johnston has kindly supplied the following infor- 
mation on this point: — 

Four species of fish are identical, viz.: — 

1. Gadopsis marmoratus (the well-known black- 

fish). 

2. Galaxeus attenuatus (the jolly tail). 

3. Prototroches marena (the fresh water herring). 

4. Retropora richardsoni (the fresh water whitebait). 

Of molluscs there is 

Unio mortonicus. 

All these species originally occur only in the northern, 
but not in the southern rivers of Tasmania (i). The 
faunistic difference between the northern and southern 
rivers could not be sharper marked than by the distribu- 
tion of the genus Unio. 

The hypothesis here promulgated affords the easiest 
solution of the problem. If we assume that a large 
stream — the combined jMitchell and Snowy rivers — was 
running across the peninsula, successively taking up in 
its course the northern rivers of Tasmania, the road for 
a migration of the Victorian fauna into the northern 
rivers is open. Naturally the more mobile fishes found 
their way in larger numbers to Tasmania than the more 
slowly moving mollusca. 

It will further be seen that on account of this fresh 
water fauna no saline lake, such as would result to-day 
if the sea level were to recede to the 45-fathom level, 
would have formerly existed. All lakes without discharge 
are saline, and the Bassian Lake would make no excep- 
tion to this rule if it came into existence. Though there- 
fore the Victorian rivers would discharge their water 
into this lake, its saline nature would certainly prevent 
the migration of the fresh w^ater fauna from Victoria to 
Tasmania. It is, therefore, pretty certain that the de- 
pression in the centre of Bass Strait which would appear 
as a lake, if the sea receded to ’the 4S-fathom level, was 
formed after the migration of the Victorian fauna into 

(i) Gadopsis marmoratus has now been imported into several 
; southern rivers. 
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Tasruania. If we attempt to estimate the duration of the- 
rise we may assume that the land rose say 3 for every 
100 years, and the time required for a rise of 1,500 feet 
would be 50,000 years, AVe may therefore say that not 
less than 50,000 years ago a broad isthiiins connected 
present Tasmania with Australia. This isthmus was 
traversed by a great stream coming from Mctoria and 
discharging its water in south-westerly direction. 

For the present it is impossible to say for how long 
this condition of things existed — in particular, how long 
the river system lasted. The gigantic marsupials wdiich 
were believed to be restricted to the Australian continent 
have now — August, 1910 — also been discovered in Tas- 
mania. AAdiile cutting a trench in a marsh near Smitliton, 
in north-west Tasmania, the remains of a large marsupial, 
probably Diprotodoii, were unearthed. These giants had 
therefore already found their way to what is now the 
northern coast of Tasmania, but it seems pretty certain 
that they became extinct before they migrated further- 
south. The problem is a very interesting one: so far 
none of their remains have been found in cave deposits 
or in the southern part of Tasmania. Is it probable that 
these gigantic marsupials represented animals that 
thrived only in a cold climate, and with the final disap- 
pearance of the glaciers they became extinct. Is it pos- 
sible that the gigantic Diprotodon replaced in Australia 
the gigantic Elephas primigenius of Europe during the 
glacial period? This problem is of immense interest; but' 
still niiicli -work has to be done before we can say any- 
thing definite. vSo far it is pretty certain that the gigantic 
marsupials can only have migrated to Tasmania when 
this country was connected with the mainland. This 
migration must have taken place either towards the end 
"A the glacial period or immediately afterwards, but the- 
animals died out before they had time to spread to the 
southern portion of Tasmania, and also that they had 
become extinct before the separation of Tasmania and 
Australia, viz., before the arrival of man in this island. 
We have no records that the Tasmanian Aborigines ever 
' came in contact with these gigantic animals, and so far 
none of their bones have been discovered in the cave 
deposits near Rocky Cape. 

The time when Tasmania was connected with the 
mainland by a broad isthmus, across which the Snowy- 
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Mitchell river flowed in western direction, was also the 
period of the gigantic marsupials. These became extinct 
before the arrival of man and the total separation of Tas- 
mania, most probably either before or cliiring the great 
volcanic eruptions that eventually led to the formation of 
Bass Strait. It is very probable that these giants were 
indicative of a cooler climate, but some further evidence 
is required before this question can be finally answered. 


9. THE FORMATION OF BASS STRAIT. 

(PL. IL, FIG. 3.) 

At the time when those tremendous disturbances set 
ill that eventually resulted in the formation of Bass 
Strait, the following conditions must have prevailed. 

The ice floes that covered a large part of Tasmania 
had disappeared, the land had risen — slowly perhaps, but 
probably rather rapidly — to such an extent that not only 
the present level had been reached, but that the sea level 
was 300 feet lower than it is at present. The energy of 
the erosion during this period of rise must have been 
very strong; the rivers had cut deep gorges into the 
country, and large quantities of debris were washed 
away by them, to be redeposited again in the shape of 
terraces along the rising coast. The present island of 
Tasmania formed the south-eastern corner of Australia, 
and the land that existed between it and present \lctoria 
was traversed by a large river whose sources were in 
Victoria. The rivers coming from Northern Tasmania 
discharged their waters into this river, thus establislfliig 
a faunistic communication between Mctoria and 
Northern Tasmania. 

The climate may have been similar to the present 
one. It is more than probable that during this time the 
first animals migrated into Tasmania — a mixture of the 
l>resent fauna and the gigantic, marsupials of Australia. 
It is .certain, as T will prove later on, that no human 
beings existed in this south-eastern corner of xMistralia 
during this period, which we must correlate to the post- 
Wurmian stage of Europe, ^ ' 

Before we follow up the different stages of the 
changes that now set in, we will endeavour to calculate 
the time that would be required to change the above 
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features into those of the present day. A rise of the sea 
level of 300 feet would be sufficient, and assuming the 
rate to be 3 feet per century, altogether 10,000 years 
’would be required. According to my estimate 60,000 
years would have lapsed since the end of the glacial 
(Wunnian) period. This figure agrees remarkably well 
with those obtained elsewhere. It is e.stiniated that 

56.000 years lapsed since the end of the glacial period in 
America. The German geologist Penk estimates that 

50.000 years rather than less have lapsed in Europe ; 
others/like Hildebrand, estimate the time to be 30,000 
years. However, it seems to be pretty certain that not 
less than 24.OCO years, but probably not more than 

60.000 years, have lapsed since the end of the last glacial 
period. 

The last 10,000 years of this period witnessed tremen- 
dous cliang'es in Tasmania — those changes which are re- 
sponsible for our present-day features. They must have 
commenced with a subsidence of the surface between 
39deg. and qideg. southern lat. and I45deg. and I46deg. 
long. It is not only probable, but pretty certain that this 
catastrophe was accompanied by earthquakes and vol- 
canic eruptions. All along the northern coast of Tas- 
mania we find the remains of lava streams. Though 
some of them seem due to local eruptions, others cannot 
have possibly come from the south — i.e., Tasmania; 
their origin must be in the north, where Bass Strait is 
now. For instance, the cap of basalt on Freestone Bluff, 
near Wynyard, must be considered as a rest of such a 
stream. 

We have another I'emarkable proof that the first area 
of subsidence as represented by the 45-fathom line must 
be connected with volcanic eruptions. We see that all 
the younger volcanic rocks of the Midlands and 
Southern Tasmania are situated on a line which forms 
the southern continuation of the main axis of the trough 
formed by the 45-fathom line. (See PI. II., Fig. 3.) It is 
perhaps probable that a fissure resulting from the 
squeezing up of Tasmania gave first rise to these vol- 
canic outbursts. 

The lava streams of the great volcano in Bass Strait 
which flowed towards south blocked the course of the 
rivers flowing north, the water was dammed up and be- 
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hind the walls of lava, tiios-e fresh water lakes were 
formed whose deposits we now iind everA'where in 
Northern Tasmania. 

It IS difficult to say liow long this period of volcanic 
activity has lasted. It is possible that everything was 
over with one great eruption ; but it also seems as if 
there have been several successive eruptions. We have 
seen above that the greatest changes took place between 
the 35 and 45-fathom line. If we assume that rhe greatest 
volcanic activity was finished at the period represented 
by the 35-fatliom line, the volcanic period would have 
lasted about 3,000 years. 

It is pretty certain that during the volcanic period, 
and probably also for some time afterwards, the subsi- 
dence of the surface continued ; it is, however, also cer- 
tain that when the sea had reached the 35-fatlioni level 
the subsided area was filled with water. The craters (i), 
consisting mostly of ashes and loose material, were 
washed av;ay, and a great bay or almost inland sea w^as 
formed, which communicated in the west by a narrow 
strait with the open ocean. The road for the migration 
of the Adelaidean fauna was open, but it could not move 
beyond I47d€g. long,, because an isthmus still intervened 
here. 

A further rise of the sea level for 30 feet, correspond- 
ing to a period of 1,000 years, considerably reduced the 
width of the eastern land bridge, and we see that now 
only a very narrow^' isthmus connects Tasmania with 
Australia. 

Another rise of 30 feet, corresponding to a period of 
1,000 years, is sufficient to separate Tasmania perma- 
nently from the mainland. 

The further changes do not interest us much, except 
that the last period, including the stages from the 25- 
fathom line to the present level must have lasted 5,000 
years if the sea rose at the rate of 3 feet per 100 years. 

The comparatively short period of 5,000 years fully 
explains why the Adelaidean and Peronian faunas are 
still so sharply divided. The time since the opening of 


(i) It is very probable that a considerable quantity of the 
Tnaterial which formed the craters was -redeposited by the water, 
thus levelling up again the depressions. 
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the eastern strait has been too short to allow tor a mix- 
ing of these two faunas, uven it we assume that tlie Ade- 
laidean fauna ar:,grrared into the inland sea the moment 
coiiimunication witit the western ocean was opened. 

I need hardly to mention that the above figures are 
based on averages, and though the aggregate may be 
fairly correct the components may be quite erroneous. 
For instance, if vve take the time smee the coinnieiice- 
ment of the volcanic acttvirr till the time wdien lasniaoia 
became se!)arated from ihe mainland to be 5,000 years, 
we inav assume that the whole oi the volcanic activity 
was over in, say, i,cco years, while the balance of 4,000 
vears represented a period of quietness, or better, slow 
changes. L iiMiy also be that the second period of 5,000 
years” which have lapsed since the separation is in fact 
much shorter, owing t *3 the sea rising quicker during^ 
this than during the earlier period. It is, of course, im- 
possible to go into such questions, which are but vague 
speciilaticfiis. We are bound to go by average figures, 
on which a working theory can be based, but we must 
not be ied astray factors which may be probable but 
which cannot be proved. 

10, THE TDIE OF THE IMMIGRATION OF THE 
ABORIGINES INTO TASMANIA, 

The above arguments give us the key to the solution 
of the problem when the Tasmanian race first arrived 
on the i 4 and. Three facts are absolutely certain, viz.: — 

(a I The immigration must have taken place while 
Tasmania tvas still connected wdth the 'mainland 
of Australia. 

(b) The immigration must have taken place after the 

disappearance of the gigantic marsupials. 

(c) The ininiigratioii must have taken place before 

the appearance of the dingo in Victoria. 

The immigration must therefore have taken place in 
post-glacial time ; the period that lapsed since the glacial 
time has been estimated at 60,000 years, which can be 
divided into two very unequal stages, the earlier lasting 
50,000, the later 10,000 years. At the beginning of the- 
later period great tectonic and volcanic changes took 
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place on that portion of the earth which is now occupied 
by r>ass Strait. Had the i in migration taken place pre- 
vious to the volcanic period, we must expect to find re- 
mains of the race, such as their archaeolithic implements, 
in beds overlaid by th-e basalts and lava streams. Xo 
such traces have ever been found, though the tin-bearing 
drifts, which are overlaid by volcanic rocks, have been 
extensively worked. We must assume that the immigra- 
tion took place after the young volcanic period. This 
view fully harmonises with that of Gregorv, who con- 
clusively proved that the immigration of the’ human race 
in Victoria must have taken place after the young vol- 
canic period. Man, therefore, did not witness those 
enormous volcanic outbursts which are chiefly respon- 
sible for the production of the present outlines of 
Southern Victoria and Northern Tasmania; he arrived 
after everything had quieted down. I have above pointed 
out that the end of the volcanic period most probably 
coincided with the 30-fathom line. During this period 
Tasmania was still connected by a narrow isthmus with 
the mainland, but a rise of five more fathoms is siifficieiit 
to separate it permanently. 

The immigration of the Aborigines must therefore 
have taken j)lace after the young volcanic period, but 
before that period which is represented by the 25-fathoni 
line. According to my calculations the immigration can- 
not have commenced earlier than 7,000 years ago, and it 
must have been finished 5,000 years ago. In other words, 
the Aborigines cannot have arrived in Tasmania earlier 
than 5,000' B.C., and not later than 3,000 B.C. 

The total number of years the Tasmanian race in- 
habited this island can therefore be estimated at from 
5,000 to 7,000 }-ears. 

This may perhaps be a somewhat startling view, con- 
trary to time-lionour-ed notions (t), but if we want proofs 
for a great antiquity not one is forthcoming. On the 
other iiand, my view is fully borne out by the investiga- 
tion of the camping grounds. I, as well as numerous 


(i) One of the most favourite arguments in favour of a great 
antiquity of the human race in Tasmania are the enormous shell 
heaps. According to the prevailing views these shell heaps can 
only have been formed in the course of a very long period. 
Nobody has, however, taken the trouble to ascertain whether 
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Others, have noticed that the tronattas are restricted to 
the surface; none are in the subsoil, however much I 
searched for them. The number of specimens on the 
surface is never very large (2), and this proves that the 
camping-grounds could not have been used for any 
length of time. In fact, the whole appearance of the 
camping-grounds proves them to be of quite a modern 
date ; not a single one has been found which could claim 
any antiquity. 

Even if my figures are not accepted, there remains 
at least one unshakeable fact — ^the immigration of man 
into Tasmania must have taken place in a geologically 
very recent period, viz., after the young volcanic period, 
but it must have taken place before the appearance of 

this view is borne out by the facts. A short calculation will 
show us that enormous shell heaps must collect in comparatively 
short time. 

According to the best authenticated figures the total popu- 
lation of Tasmania was 2,000 souls in 1803. Now, let us assume 
that each individual consumed 50 oysters, including mutton fish,, 
mussels, etc., per day — surely not too great an allowance. There- 
fore, 100,000 shell fish of sorts were consumed per day, or three 
million per month, equal in round figures to 36 millions per year. 

According to my estimate of time 180,000 million sheH fish 
would have been consumed in 5,000 years, and 254,000 million in 
7,000 years Assuming that the valves did not weigh more than 
two ounces, the weight of these shells would be 13.2 million tons 
and 18.8 million tons respectively. 

Now, let us assume that in the average each oyster or 
haliotis shell measures 4x3x1 inch — a very moderate estimate 
of size; therefore 144, say 150 shells, would go to the cubic foot, 
and the above numbers w'ould be equal to 1,200 million and 
1,693 million cubic feet respectively, which would cover a tract 
of land measuring half-a-mile in width and 10 feet deep for lo- 
or 16 miles in length, according to the lower or higher figure. 

These figures prove conclusively what enormous shell heaps 
gather in such a short time as 5,000 or 7,000 years. If Tasmania 
had been inhabited for any longer period, say 50,000 or 100,000 
years, the shell heaps would be much more extensive than they 
actually are. According to the above calculations, 12,000 million 
cubic feet of shells, weighing 92.4 million tons, and covering a 
strip of land half-a-mile in width and 10 feet deep for 20 miles 
in length, would have been left behind, an area which would in- 
crease to 40 miles in length were the time to be 100,000 years. 

From what I have seen of the shell heaps their total bulk 
would not come anywhere near 1,200 or 1,700 million cubic feet, 
much less to 12,000 or 24,000 million cubic feet. The shell heaps, 
large as they appear, are therefore radier a proof in favour of a 
small than of a great antiquity of man in Tasmania. 

{2) Except, of course, in the quarries. 
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the dingo in A'ictoria. All those who have earnestly 
studied the subject, like Howitt, Gregory, Etheridge, 
and myself, come to the conclusion that the arrival of 
man in Australia must be of very recent age. We all 
agree that it must come, as far as Tasmania is concerned, 
between the above two limits, which in my opinion are 
represented in absolute time by 5,000 B.C. and 3,000 
B.C., and that it was finished when the dingo appeared 
in Southern Victoria. 

The foregoing features are summarised in the following 
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ON CERTAIN TYPES OF STONES USED 
THE ABORIGINES. 

I>v li. SruAKT Dovic, 

(Read April nth, 1910.) 


There are in North-west Tasmania two dislinct types 
of the Aboriginal relics, usually called Mainiiier or 
Pounding' Stones, but regarded by Dr. f^’ritz Noetling as 
“ sacred ” or magic em])lenis. The photographs of 
several in Dr. NoctHng's collection appeared in an early 
issue of the Tasmanian Naturalist,” also in the “ Wix‘k 1 y 
Courier,’" Launceston, of September 19th, 1907. 

The stones of type i are thick and heavy, usually 
convex on both surfaces. Those of type 2 are thinner 
and lighter, usually tlat on both surfaces. If any convexity 
exists it is very slight. Both kinds are more or less 
circular in outline, but very frequently are longer iii one 
diameter than the other, and the thickness often varies 
when taken at different poiltous of the circumference. 
The largest example in my possession of the first type 
measures S^din. x in thickness, and weighs 

3lbs. avoirdupois. One in possession of a friend is niuch 
larger, weighing 5l4ihs. ; another turns the scale at 
4j41bs., a tliird at It is somewhat cuntxts, as 

they all come from the same district, that tliere should be 
this regular gradation of ilb, in w(dght. The 3ll>s. 
example just alhided to has been sligiitly treated on cacdi 
of the longer sides by chipping or hammering, and the 
centre of both upper and lower surfaces beans marks of 
repeated hard blows, causing a rotigb hollow of an inch 
or rather more across, but not more probaldy than r-Tdim 
in depth, although the dints are very perceptible to the 
touch, and can be distinctly seen without a lens.. 

The smallest example I have of this type measures 
4j4m, X’ x i^in. in thickness, and weighs just 

under 2lbs. About half the circumference appears to 
have been chipped or hammered, and then rubbed 



BY H. STUART DOVE, F.L.S. 


263 


stnootli; part of the remaining circumference has been 
roughly chipped and left without any smoothing process, 
while the remainder is in its natural state. 


i will state here tiiat the type just described is not 
necessarily of greater diameter than those about to be 
touched on; indeed, the smallest of type i are much less 
than the largest of type 2; but in those of similar dia- 
met(‘r the greater wciglit is always with the first group. 

The largest of the second or flat type measures Sin. x 
sin. X 134 hi. ill thickness, and weighs 2lbs. 30Z. ; the edge 
has been much worked by chipping or hammering, and 
the stone is almost a perfect circle. The object of the 
natives in working at tlie edges of these stones appears 
to have been to get them as circular in outline as pos- 
sible, although whether this was done to please the eye 
or with some, ulterior ])tirpose we have no means of know- 
ing. All the circumference except about i^4hi. has been 
worked in this case, and the centres of both surfaces bear 
marks of having been hammered u])on. 

The smallest 1 hsive of this flat type is a very nice 
light specimen of an ounce or so under ilb., measuring 
^ ^ thickness, though the latter 

dimension varies slightly, in one part being the 

circumference has been treated all round excejit for about 
one surface is very slightly convex, and in this 
small dints caused by hammering can be felt with the 
fi.iiger-tips ; the other surface is smooth. 

While searching the site of an Aboriginal camp 1 
noticed the edge of a stone projecting above the .surface 
of the ground in an oblique direction. On raising this 
Ccirefully it proved to be one of the fiat type, measuring 
X qin. x i ksitn in thickness, and weighing 5 lb. looz. 
Althot-tgli the circumference had been worked upon con- 
siderably for three-quarters or so of its entirety, the 
s|)ecinien had not ])een made very circular, as will be 
noticed ]>y the measurements. There were slight marks 
of hammering in the centres of both surfaces; but what 
rendered this specimen peculiarly interesting w^as the fact 
of it throwing light upon the use to which some at least 
of this class of stone was put. In the centre of one surface 
can still be seen some of the red ochre which was pounded 
upon the fiat surface of the stone,, and which has been 
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preserved from erosion by being buried underground. As- 
many lumps of ochreous earth are found at the old camps, 
and as it is known from records that our natives made 
use of this as a pigment when pounded and mixed with 
grease, it is evident that some of these flat stones were 
used for breaking down the lumps upon, which accounts 
for the dints in their centres. The other specimens that 
I have were all found upon the surface, and having been 
exposed for so many years to the action of wind and 
rain, it is not at all remarkable that no traces of colour 
should be found upon them. 

The strangest looking specimen is one that was ob- 
tained from the neighbourhood of the Upper Mersey, 
and appears to be the half of an irregular oval stone 
which has been fractured; the piece measures 4j4^n. x 
and varies in thickness from ij^in. at one edge tO' 
^in. at another. It weighs ilb. iioz. A portion has 
been split off from each side, but not from the end, so 
that the semi-circular part of the circumference which re- 
mains projects each side in an ear or “lug,^’ giving the 
stone a very fantastic appearance. This 'dug '' projects 
about %in. on one side, and rather over J4in. on the 
other. The cii'cumference which remains has been 
worked by chipping or hammering. 

Besides these I have the segment of an exceptionally 
large and heavy stone of the flat type; this portion 
measures about 5j4in. across at circumference, and 
tapers to a blunt end; the thickness varies from i^in. to 
lin., and the weight is 3lbs. loz., so the oiiginal must have^ 
been of a great size. The edges have been worked as* 
usual, but in addition they appear to have been subjected 
to some kind of smoothing process, as if rubbed with 
water on another stone. The flat surfaces, too, have 
smooth streaks across, as if produced by rubbing upon 
another surface. This appearance may, however, have 
been caused by the friction of the loose dry sand upon 
which the fragment was found. 

The material of all specimens of both types appears to 
be diabasic, which is so frequent on this coast. The 
usual colour is a light grey flecked with numerous small 
dark fragments, the fresh fracture showing a bluish tint. 



COMPARISON OF THE TASMANIAN TRONATTA 
WITH THE ARCHAEOLITHIC IMPLE^ 
MENTS OF EUROPE. (PL. III., IV., V. 
AND VI.) 

By Fritz Noetling, M.A., Ph.D., etc. 

(Read 13th June, 1910.) 


I. THE CHIEF FEATURES OF TASMANIAN 
CIVILISATION. 

Before we compare the Tasmanian tronatta with the 
similar implements from Europe, it will be useful to fix 
the main features of the Tasmanian civilisation, because 
it represents the purest type of archaeolithic civilisation* 
We may deplore the fact that the Tasmanians died out 
within a few years since they came in contact with the 
Europeans; yet even this had its advantages. There was 
no time for the inception of ideas foreign to the Tas- 
manian mind; the primitive state of civilisation could not 
be adulterated by other notions. This preservation of the- 
archaeolithic stage in all its pureness would have been 
impOvSsible if the Tasmanians had become more or less 
acquainted with foreign ideas. We would always have 
to consider the probable influence of extraneous notions 
had this been the case. However unfortunate this may 
have been for the Aborigines, the student of the evolution 
of mankind must consider it as a very lucky incident. We 
know absolutely nothing about the human beings that, 
used the archaeolithic implements in Europe; but if we 
apply the method so successfully used in palaeontology 
to our case, we must consider the Tasmanians as the 
living (i) objects the study of whose habits and customs 
gives us the key to the understanding of the state of civi- 
lisation of the fossil races — our own ancestors in all. 
probability. 


(i) Of course the Tasmanian race is extinct now, but it died 
out within the memory of many still living, and as we are well 
informed about many of their customs we can consider them the 
^Uiving objects*’ with which we can compare the relics of 
quarternary and tertiary races. 
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The Aborig'iues had alreatly made at least one im- 
portant invention, based on a certain amount of logical 
reasoning-. Instead of using any pebble or rock in its 
natural state, they had learned that certain siliceous rocks 
could be split, and that the flakes, by means of their 
sharp edg‘es, were more suitable implements than those 
provided by nature — for instance, sharp-edged pieces 
of columnar diabas. The latter were, of .course, still 
resorted to, but the bulk of the implements were artifi- 
cially manufactured by the breakage of suitable siliceous 
rocks. It is one of the peculiarities of these siliceous 
rocks th.at they have a conchoidal fracture, which renders 
tlie production of sharp-edged fiakes coiU])arativc}y easy. 
And it is another peculiarity than when a Hake is de- 
tached from a parent block, tliat face by which it is de- 
tached is generally very smooth and level Tlie llake 
breaks off in a plane, which may be more or less convex, 
but it always forms one plane. The shape of the face 
opposite the fiat one is determined either by the original 
surface of the parent block or by the si'ze and number of 
flakes previously struck off. 

This peculiarity of fracture is probably the cause of 
the particular way these flakes were gras|)ed. The thumb 
invariably rested on the flat side, not in the reverse way, 
be it well understood. This practice ])cing in use for 
generations, eventually became an itdM)rn liabil. The fore- 
most thought of the Aborigines when mamifacturing an 
implement was the production of a plane face as rest for 
the thumb; the shape of the other face was immaterial. 
It may have l)een made more convenient to fit the hand 
by striking off smaller flakes, or it may havt' been led as 
it originally was, but its sha])e was of no !m|>ortance. 

The chief feature of the Tasmanian slr)ne ijuplemeni 
is its misymmctrical shape. Even if~as it has been 
noticed in some speexmens—there is an attempt of a 
symmetrical outline, the symmcti'y of the two faces is 
still existent It is therefore obvious that the Tasmanian 
tronatta could not be altered without <lestroying its eSvSen- 
tial^ features. The indical face could be treated by the most 
delicate or regular chipping; the outline of the tronatta 
may have been so carefully shaped that it was perfectly 
symmetrical in two directions; all this did not alter the 
character of the tronatta, which still retained its essential 
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feature, viz., a smooth pollical face, in opposition to a 
more or less convex, wrought, indical face. 

It will therefore ]>e seen that the tronatta is incapable 
of furtlier development withont lositig* its character. I 
do not want to he misnnderstood ; [ ho not wish to say 
that the tronatta is not capable oi further development: 
it is ratliei' the opposite way; but any such development 
destroys its cliaracter as a tronatta. Neolithic, or ev^eii 
palaeolithic, implements can be materially altered a.nd 
improv^ed without leasing their distinctive features, but 
not a tronatta. 

We see, therefore, that tliat stage in the evolution of 
stone implements which is represented by the Tasmanian 
tronatta clcjes not allow for improv'ement of its imple- 
ments. The only direction in which an improvement can 
be carried out is in the more careful treatment of the 
indical face, and as far as 1 can see the Tasmanian 
Aborigines had reached that highest stage of perfection. 
Tut simultaneously with such highly-finished implements, 
there were others in use that showed little or no improve- 
ment at all. This would tend to prove that it is impossible 
to classify the archaeolithic stage according to the finish 
of the implements; on the other hand, it seems that in the 
earlier periods the implements showed on the whole a 
iiiuch rougher finish than those represented by the Tas- 
manian tronatta. 

The most remarkable feature in connection with these 
in’.pleirients is the fact that though the Tasmanians had 
:i rudiir-entary knowledge of the art of grinding, they 
nevc'r used it to improve the efficiency of the tronatta. 
They laid not made that invention yet, and they probably 
never applictl it in the manufacture of tronattas, be- 
cause their essential features would havxv been destroyed 
thereby. 

The tronattas were tools only, and they were never 
used as weapons. The Tasmanian civilisation had not 
made the invention to provide the spears with stone heads 
or to fix a Inindle to some of the large tronattas. Their 
chief weapon was a wooden spear of considerable lengthy 
but rather light; besides the spear they used a short 
throwing stick pointed at both ends. Their utensils were 
of the most primitiv’^e tt^pe, and consisted mainly of neatly 
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plaited baskets and a sort of pitcher made of seaweed. 
Clothing was practically unknown to them, which is 
somewhat remarkable considering that in winter time all 
heights above i,8oo feet are snow-clad for several months, 
and that the temperature even at sea level is pretty cold. 

Their ornaments consisted in a shell necklace for the 
women, while the men rubbed a mixture of red ochre and 
grease into their hair. Their encampments were mainly 
situated on warm, sandy soil close to fresh, water, but 
they apparently never constructed any huts, cxce])t a 
rough sort of shelter or breakwind of bark. Occasionally 
they may have resorted to caves, but to judge from the 
great scarcity of implements in the cave deposits, these 
caves were no dwelling places, but rather places where 
they consumed their meals only. 

Their food (i) consisted of the natural products of 
land and sea, but they had no idea of agriculture, nor 
did they ever make an attempt to domesticate the animals 
running wild in Tasmania ( 2 ). 

They had learnt to make a fire, though there is some 
doubt as to how it was made. There is a great proba- 
bility that they used siliceous stones for striking fire, 
though it is probable that they produced it by the fire 
stick and drill. 

The dead bodies were disposed of by burning, and 
subsequent burial of the ashes. 

If they had any religious notions they were of the 
crudest form, and mainly restricted to certain rites, in 
which flat, curiously marked pebbles, representing dead 
relatives, played a great role. 


(1) See also The Food of the Tasmanian Aborigines,’' Pap. 
and Proceed. Roy. Soc. Tas., 1910. 

(2) It is a remarkable fact that the Tasmanians soon recog- 
nised the value of dogs for their hunting expeditions. Under 
these circumeiances it is Very strange that they never made an 
attempt to domesticate the Tasmanian tiger or the devil, both 
animals that would have been very suitable for hunting. 



B'Y FIRiIT'Z 'NOETUI'NiG-, PilijD., ETC. 


269 


2. CONCLUSIONS AS TO THE STATE OF 
PRIMITIVE MAN IN EUROPE. 

Now, what inference can be drawn from these facts 
with regard to the European races tliat used implements 
of exactly the same type as the Tasmanian tronatta? 

We can in the first instance state with almost cer- 
tainty that none of these implements were weapons. They 
were used as tools only, and for no other purpose. 
Archaeolitliic man of Europe had neither bow and arrow, 
nor were his spears provided Avith a stone head. It is 
therefore absolutel}'- futile — in fact contrary to all knoAV- 
ledge — to discern arrow, spear, and axe heads among the 
archaeolithic implements of Europe. 

The only weapon of archaeolithic man was a Avooden 
spear, probably rather long long and light. Possibly he 
may also haA^e had short throwing sticks: but he cer- 
tainly did not use clubs (i). 

There is a great probability that he smeared his hair 
with a mixture of red ochre, and that he had already 
learnt the art of plaiting baskets, and had a rudimentary 
knowledge of the art of grinding. His encampments 
Avere close to the rivers, probably on open, sandy soil. 
He had no domesticated animals, neither did he cultivate 
the soil ; he had learnt to produce Ih'e, and he burnt -in 
all probability the dead. Religious notions were of the 
crudest form, and probably restricted to certain cere- 
monies in which round flat pebbles played a great role. 

In one point only archaeolithic man seems to differ 
from the Tasmanians. The Aborigines were practically 
naked; uoav and then they seem to have worn a skin 
loosely slung round the body, but there was no attempt 
of a habitual covering of ‘the body even in the coldest 
weather. It is perhaps probable that the oligocene or 
niiocene hixman beings were in a similar state of naked- 


(i) Another notable fact must strike the observer: The first 
weapons primitive man manufactured were meant to be used at 
.a long range. It is only later, when sword and axe had been 
invented, that the combatants came to close quai'ters. Modern 
man has again reverted to the practice of primitive man, to fight 
its battles at long ranges, only that the range is now almost as 
many miles as it used to be feet with primitive man. 
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ness, but it is impossible to assiune that those that existed 
(luring the glacial period did not c< >\’er thcdr bodies, unless 
^ve l>eiieve tbat the ])0(b' was still covered with a thick hir. 

Archaeolithic man had not made* those simple inven- 
tiniis that were to raise him from the slate ol savageiu'ss 
to a higher level. All tliest* in volitions, the use of stone 
as weapons, iIk' nafting uf weapons and ioo\>, inusi have 
been nu'ide oarly in tlie pala.eolit inc age, and it is very 
probable that the first invention made was the providing 
of the weapon of age — the wooden s])ear — with asloiie 
licad instead of sliarpcning its ])oint. Idle natives. of tlie 
Admiralty Islands have typical archaeolithic stone-heads 
glued to their lances: the Oueeii-dand A1)originos use still 
the uns}'mnietrieal arcluieijlithe as a spear-liead or a 
dagger, either with or witliout a handle, Ihoug'li a ten- 
(leiicN- to givt! tlie archae»>lithe an intentional shape is 
ap]:iareUL. In Western Australia the Aborigines use 
iK'autifully-linished spear-lieads of palaeolithic type, but 
ollivr wea]‘H)ns are unknown to tiiem. 

( )n the whole it appears that the substitution of the 
wooden |)oint of the spear by a stone head was the first 
great invention that man made after he had for coimtlCvSS 
generations used a sharply-pointed piece of wood as 
s]>ear. 

it is therefore obvious that if such wUvS the slate of 
civilisation of archaeolithic man in Europe, nothing ])iit 
the indestructible stone implements used by him was left 
behind. In fact, there is very little chance of discovering 
its l)ones, except in such cases when a lucky accident, 
such as a slip of rock or earth, prevented the corpse to he 
disposed of in the usual way. Otherwise the dead bodies 
were burnt, and the few fragments that remained of the 
largi'r hones soon crumbled to dust. 

Considering tbat archaeolithic man Imnit his dead, 1 
have my gravest doubts whether the corpse of Homo 
Anrignacenis was really buried. The accounts of the dis- 
covery of the skeleton make another theory cjuitc per- 
missible, It may be possible that the skeleton belonged 
to a man, perhaps a kind of chief, who was lying sick in 
the cave; in order to make him more comfortable, a sort 
of hollow was scratched out in the ground, in which he 
rested in a half-sitting position. While his friends wei^e 
away a portion of the roof fell in, and killed him. The 
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debris completely liid the body, thus preserving him for 
future generations. When his friends returned and foimd 
a heap of loose blocks instead of a live being they prob- 
ably fled in superstitious terror. If the Aiirignac race 
buried their dead, wh)- liave not any more skeletons been 
found? Even the Tasmanians bad special ])urial grounds 
for the ashes away from the camping grounds, and it is, 
ill my opinion, not very probalde that tlie higher Aiirignac 
race buried their corpses in their living grounds (caves). 
If the Aiirignac race did bury their dead it would be more 
probable to assume thac they bad special burial grounds. 
( )n tile whole, I think that all the circii instances point 
more towards an accident tlian towards an intentional 
burial. The discovery of the skeleton docs certainly not 
piajve that the Aiirignac race was in the habit of burying 
their dead. 


3. Cb)A!ldARlSON OF THE TRONATTA WITH 
THE ARCHAE()EITUIC IM.PLEx\fENTS OF 
EUROPE (t). 

Idle greatest authority on echithic and archaeolithic 
implements. Dr. Rutot, has by his vStrcniious work fully 
cleare<l up tlic geological seijiieuce of the different in- 
dus(rie< distinguished by him and others in Europe. In 
the following table ! give his classification in a somewhat 
nHHltficd form, Init it must he understood that the 
sespienee of the different industries has not been altered 

\\\' see from this table (pag. 9) that we know now two 
tertiary, one pne-gladal, and twelve glacial industries. Of 
these 15 industries only seven can be considered repre- 
senting the archaeolithic stage, viz., the two tertiary, the 
two pliocene, and the three lower quarternary industries. 
Thanks to the generosity of Dr. Rutot and Professor Dr. 


( ! ) See also Rutot, Un grave probleme, Bull Soc. Beige de 
Geol Pal. Hyd., vol. xxi., 1907. 
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Verworn, I have a very instructive collection of speci- 
mens from the following industries : — 


Upper 
Palaeolithic 
Stage . 
Lower 
Palaeolithic 
Stage. 

Archaeolithic 

Stage. 


8 . 

7 - 

6 . 

5 - 

4. 

3. 


2. 

I. 


Solutreen 

Moiisterien 

Acheuleen 

(Jlielleen 

Mesviiiien 

MafHien 

Reutelien 

Cantalien 

Fagnien 


] Upper 
J Quartern ary 

) JMidclIe 
( Quartern ary 

I Lower 
j Quarteriiary 

I Tertiary 


Glacial 

Period 


As the Tasmanian tronatta represents the purest 
archaeolithic stage, we see that only the last live indus- 
tries would come in for comparison. Hut the archaeo- 
iithic implement had a tough life; it was never ({iiite dis- 
carded. We find archaeolithes among all the palaeo- 
lithic industries; in the Flenusien, as Dr. Rutot has shown, 
neolithic implements of the highest type were used simul- 
taneously with arcliaeolithes of the crudest form. The 
use of the archaeolithe continued even to the metalliferous 
period. In Baluchi.stan I found archaeolithic knives side 
by side with well-finished arrow heads and celts of palaeo- 
lithic type, and a fine celt probably of copper. There can 
be no doubt that the archaeolithic implement is much 
quicker produced than a palaeolithic or a neolithic one. 
From this point of view it is quite intelligil)lc why 
archaeolithic implements were still in use even when the 
stone industry had reached its highest perfection, and 
even in the earlier days of the metalliferous age. As 
already pointed out, the archaeolithic implement could 
not be" perfected without losing its character, and we see, 
therefore, that the youngest archaeolithe is uiidislitiguish- 
abk in form from the oldest one. 


The oldest human industry was discovered by Dr. 
Rutot at Boncelles, in Belgium. The specimens he sent 
me from this locality are of a very crude type ; yet it would 
be possible to find a match for each of them among the 
more primitive tronattas. A large number still i^etain the 
original crust, and it appears that in many cases a natural 
fragment was used without being previously split off a 
parent block. Others are, without doubt, flakes that were 
detached from a larger block, and a fine bulb of percus- 
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v. 
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Post-Glacial 
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05 
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4) 
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4tii Glacial 
Period 
( Wurtnian) 


1 
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a. 

P 

O 
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1 
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i 

t 
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a 
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H 

3 

O 
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1 

<! 

a 

CL 


p 
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j 
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o 
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p 
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sion can he seen on several specimens. One specimen 
which ha.s been determined by Dr. Ivuiol, rerenkuir 
trandiant,’’ shows a fine smooth |>ol]ical lace, and on the 
inrlicnl face the traces of rniss])enl blows can !h‘ seen, 
exactly as die\' can be observed nirnierons siua'iniens 
from Tasmania. 

Tile same remarks a])ply die s])ecitnens from die 
Caiitalieii. In the collection from Pity do Hondieu the 
specimens attain coiisidera])le si%e an<l \vei,e;ht, thnui^'h it 
is certain that, exactly as in the case of the (ronatla, the 
implements of 4 ounces and under form far the majority. 
On the whole these specimens do not show a., very care- 
ful treatment of the indical face. I am nnalile (o p-ive an 
explanation for this except tlic nature of the Mint. The 
specimens from Fuy clc Boudicu were, manufactured {n.ini 
rather thin, tlattisli pieces of (lint, ivhich tlieir nature 
had a poilical face, and, being' coniparalively thin, not 
much trimming of the indical face \cas requireil A few 
specimens, and apparently mOvStly tliose that represent 
flakes detached from a larg*er piece, show a fair amount 
of trimming of the indical face. 

If we now leave the tertiary and turn to the industries 
of the glacial period and those that immediately preceded 
it, I am unable to offer an opinion about tlie irniilmnents 
of the Kentieii and vSaint Prestien industries. To judge 
from the figures it appears, however, that River-drift im- 
plements already represent a much higher dian the 
arcliaeolithic stage. The few arcliaeolithic im|)lemetits 
found in England are probably of that kind that was used 
simultaneously with implements of a higher stage, and it 
almost appears that a true arcliaeolithic industry did not 
exist in Great Britain. 

line oldest of the "imlustries of the glacial period i.s 
the Rcutclien, of Belgium. The implements of this in- 
dustry are as crude as those of tlic earlier tertiary indus- 
tries; there are, however, several specimens from Iilouges 
sliowiiig a considcra])lc amount of treatment of the imlical 
face. Among the specimens belonging to tliis industry 
which Dr. Rutot kindly sent me are a nnml)cr of rough 
and insignificant-looking pieces from Leval 1 had not 
the slightest doubt that numerous scientists were not in- 
clined to consider these specimens as treated by human 
lieings; yet T could place side by side to every ope of 
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tlieni, a specioieii iroiii Tasmania. Though very insig- 
iiifjcaiit looking, these specimens have been submitted to 
a good deal oi hanimering, but v/hethcr we consider them 
as acrively or passively used matters very little. The 
main p<dut is that they were used ])y lutman being’s. 


I have only a few specimens from the jMalfiien iii- 
diistiw, but a larger one from the Mcsvinien, from the 
famous localit}’ of Spiennes. The implements of that 
inrliistr}; find their counterparts in the tronatta, tlioiigh 
it seems that on the whole the treatment of tire indical 
face never attained the higdi iinisli of some of the 
troiiattas. I'be most interesting specimen is a rolled 
pebble of iiint, ]>rr;bably a reject, which proves conclu- 
sively that tile liiessinien industry obtained some of the 
material from gravel deposits, exactly as the Tasmanian 
industry did. This ends the archaeolithic, or as Dr. Rutot 
says, the eolithic .stage of the evolution of stone imple- 
menls. The next stage, the Stre|)3den, is considered by 
Dr. Rutot as a passage stage between the archaeolithic 
and palaeolithic perieids. It nmst, therefore, be. of a par- 
ticular interest, because its implements should exhibit the 
evolution of tlie un symmetrical archaeolithic into the 
syinmetrical palaeolithic. !n tlie next higher stage, the 
Chellcen, there appear for the iirsl time those peculiar 
implements of a amygdaloid form, roughm chipped on 
bolti faces; the diir'crcnce between pollical face ant! indical 
face has disappeared. These implements have l>een 
styled coups de poiiig,'” and have been considered as a 
kind of universal instrument. I agree, however, with 
Herr Klaatscli, that the>' have rather to be considered as 
suear be:»r]s, \Ve have seen that the first weapon of primi- 
tive man was a wooden spear, and that in every proba- 
bility tlic spear was the frst human imidenient provided 
with a stone head. As it is pretty certain that the litiman 
beings of the Mcsvinien stage used wooden spears 'Onl}^ 
it is very probable tliat those of the Chelleen stage, who 
niread}" practised the bi~faccd trimming of their imple- 
ments, had also made the invention 'of providing the 
wooden spear witli a stone head. This invention would 
in all probability have been made during the Strepyien 
stage— that is to at the beginning of the middle 
qiiarternay— the Campiiiien stage in Belgium, towards 
the end of the second interglacial period in Europe, 
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During this period for the first time stone was used 
in the manufacture of arms, while in all the preceding 
industries its use had been restricted for domestic— sit 
venia verbo — purposes. 

The archaeolithic implements of tlie Chellcen, as well 
as the Acheuleen and Mousterien, do not differ in any 
way from the tronattas, but it is unquestionable that the 
indicai face shows a much more careful treatment. 

During the Mousterien stage the spear heads were 
very carefully finished, and these implements prove that 
the human beings of the period had already attained a 
great skill in the treatment of stone — a skill that far ex- 
ceeded that of archaeolithic man. 

And now we come to a very gx'ave problem. The 
homo mousteriensis Hauseri that has been unearthed at 
La Chapelle-aux-saints, in France^ with a beautifully 
finished specimen of a coup-de-poing under his left hand,, 
must have been, as his skull conclusively proves, of a 
much lower type than the Tasmanian race, yet this being 
used an implement of d much higher type than the 
Tasmanian, and had in all probability already learnt to 
provide his spear with a stone head. It is impossible for 
me to find a satisfactory explanation of these apparently 
contradictory facts; yet there is no getting away from 
the fact that the lower developed Mousterien man manu- 
factured implements of a much higher stage than the 
higher developed Tasmanian, and that the former had 
already made two inventions which the higher developed 
Tasmanian never made, viz., the trimming of tlie imple- 
ment on both faces, and the providing of the wooden 
spear with a stone head, 

Eyeii if we were to disregard the interpretation of the 
coup-de-poing as spear head, tlie fact that this im|,)lcment 
denotes a higher stage in the evolution of stone imple- 
ments than the tronatta remains undisputable. Likewise, 
the fact that the homo mousteriensis Hauseri represented 
a much lower type in the evolution of human beings than 
the Tasmanian race cannot be disputed either, 

I think that this is a problem of the gravest kind, in- 
asmuch as it would indicate that though the body can 
gradually evolve a higher stage, the brain power did not 
evolve as a corollary. The brain power of the Tasmanian 
Aborigines still represented the stage of say the human 
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being- of the Fagnien period, though his body was in evo- 
lution equal to the human beings of the Magdalenien or 
even a later period. Could we accept the theory that 
evolution of body does not necessarily go hand in hand 
with the evolution of brain — and I see no way out of it 
ill face of the above facts — the problem of the evolution 
of the human race would appear in quite a new light. 
What agency was it that reacted on the brain of a race 
still lower than the homo mousteriensis Hauseri to make 
inventions that the much higher developed Tasmanian 
could never make; he practically stood at the threshold 
of the door, but never took the step to enter it. 

It cannot be the insular isolation alone that prevented 
a higher evolution of the Tasmanian race. If the struggle 
for existence were really the moving agency, the Tas- 
manians should have reached a much higher stage. Their 
life was a pretty precarious one; during the winter time 
the temperature was pretty cold; food was not over 
common — at least it took a good deal of work to procure 
the necessary supplies ; there were frequent feuds between 
the different tribes. All this created a hard struggle for 
existence; yet we do not see that the intelligence of the 
race made the slightest step forward. 

I do not quite see that it can have been the ice, as 
some scientists assume, that is responsible for the evolu- 
tion of the human race. For an almost immeasurable 
time — that is to say from the oligocene past the second 
glacial period, the evolution of the human beings re- 
mained stationary at the archaeolithic stage. There is no 
difference l.)e tween an implement from the Mesvinien or 
the Fagnien industries. Then stiddcnly an impetus was 
given right between two glacial periods, and ever since 
tliat impetus was given the evolution of the stone imple- 
ments progressed — slowly at first, but (flicker and 
quicker afterwards. 

The Aurignacien industry produced certain kinds of 
implements, rather long and narrow, that appear charac- 
teristic of it. The exact counterpart of these knives 
occurs among the tronattas. I have in my collection 
some fine specimens which are absolutely undistinguisli- 
able in shape and finish from Aurignacien specimens. 
The next stage — ^the Solutreen — ^^vhich is characterised 
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l3y the beautiful leaf-sliapecl inipleiiieuts, gives still nuirse- 
rolls arcliacoiitliic iiuplcmcnts, but it \v«'>uK! go ln<’> hir to 
follow them tlw more Jiiorlern sOiLtes, 

We see, therefore, that archaeoliihie iiiipleiuenis are 
not rcslricted to the oldest industries only; liiey (Koojr at 
all periods; even at the early rnelrdliferous jveriod llu\y 
were still uscil Hut llie difference is this, Orel while 
older industries up io ihr, Iticsvinien eacinsive-ly used ttie 
iinsymmctrical archaeolithic, the yoine^vi- industries, 
from the Strepyien upwards, used the symmetrical palaeo- 
iithe ill preference to the archaeolithe. It is pro])ably 
correct to assume that as little as the archaeolitlre chajip;ed 
its character, ecjually little were (he ma,ni|nilaJ.!(ms Un 
which it was used (diaiiged. dlie archmerdithe was slHl 
used as a scraper, cho|iper, or knife, but tl was, with verv 
few exceptions, never used as a w*ra]>on. d'ise svni- 
nietrical palaeolithe, of intentional si?ape, was th.e 
weapon. 

These facts seem to indicate that IVI or til let’s system is 
untenable, because forms that are c<jnsidered cliarasrhn- 
isiic [or tiic diiTeiacit stages occur simultaueousl)'- in 1he; - 
mania or tlie Amlralian continent, ^''ct it is pnife cerhain 
that: such a vdesv ivuuld be erroneous. The stages tlistim 
g'uislied in Europ^e are based on well asceriainwl gec) 
■logicr'd ami imlaeontological evidence, andi In Ansirali.'i 
w,: must discriminate bctwctm two stages a.i icu;vt, viz.-' 
fPlie adder — archaeolithic .stage without lht‘ dingo; 
T’bc younger — palaeolithic-neolithic sta.ge witli tlie 
dingo. 

To mix up the European stages would l)e guile as 
erroinajus as to mix up the two Australian stage . n, as 
ad'Vocat<*d by Herr Kdaatsch. All these stages an^ clirom.)" 
logical!) dilTiixnt, am! must be kepr separate. 

Similarity of form does riul neces.srirlly prove s}'ir~ 
chrouism. 'If this were so tlie 'r'asmaniau civilisation 
would he synch ronogical to the hagien, or tlie Aurigiia- 
dem—iii fact to any stago in which archaeolitlaa'; were 
used. Unless corroborated by other evidence, stratigra- 
phical or palaeontological, the age i>f an industry cannot 
be deduced from form alone, a fact ^ winch lias nol been 
generally recognised, but which is. conclusively proved 
1)y tlie 'Tasmanian tronattas. ' 
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i .—I A TROD UCT( )RY REM A RKS. 

In a previous paper (i) i made ci sIku'I calculation as 
to the quantity oi shells that would collect 011 the refuse 
heaps within a given lime, supposing each person con- 
sumed 50 oysters or haliolis per day. The quantity, 36 
iniMion sliells per year for a poj:>iiiation of not more than 
2,000 souls, is startling; but subsequently 1 had my 
cIou])ts wl'tcther such a small quantity, tlioug’h yielding 
an enormous number of shells, contained suliieieiit 
noiirislnncnt to !'>e of nialeria .1 use in sustaining lile. A 
priori it seems that 50 oysters represent such a .■mall 
(|uanliiy of food that this could hardly be considered suf- 
iieieiit, aii<l that it nuisS' be SiUpplenientid citlier lyv other 
foodstuffs or that the quantity of shell fksh consumed ninst 
be much larger. If only 100 instead o\ (.*ysU;:rs were 
ctuisiimed, the ntindjer of sliells produced would jiust be 
double thfe quantity of rny previous esdrnale; tliai is to 
sav, it would cover a tract of land half-a-inile in width, 
io feet deep fo'r 20 and 32 miles respectively in length. 
But even U'X) oysters are not nuich io sustain life on, and 
we will see later on that the number to supply the neces- 
sarv (juantitv of nourishment is s«j larg'e that it is out oi 
<p..iwstion altogether, i therefore \vent somewhat closer 
^ into the study of their diet, wRli the result hat i have been 
,ablc to throw some new light on the physiology of that 
race— a light that will greatly help us in our knowledge 
uf primitive man on the, whole. 

I am greatly indebted to Dr. 'George Webster, who 
not only drew my attention to a' valuable paper pub- 
lished by Dr. Harry Campbell on the diet of the primitive 


(i) The Antiquity' of Man in Tasmania, Pap, and Proceed. 
Roy. Soc. Tasman,, ' 1910, 
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races (i), but also g-ave me some literary references, 
which were of the greatest value to me. I wish to thank 
Dr. A. H. Clark for the loan of Thompson’s Thaiclical 
Dietetics, which was of the greatest assistance to me. In 
it I found all those data necessary to calculate the nutri- 
tious value of the food consumed by the Aborigines, 

Ling Roth in his classical book on the Aborigines of 
Tasmania devotes an interesting chapter to the subject of 
food. His account is based on the evidence of numerous 
eye witnesses, and it must therefore be considered as a 
reliable source of information. It is certainly more ex- 
plicit and accurate than Dr. Campbell’s account (he. p. 
40), which is not free of errors (2). 

One source of information with regard to the diet of 
the Aborigines has not been considered yet, viz., the 
vocabulary. It is a priori very probable that the vocabu- 
lary will contain the names of those substances of either 
animalic or vegetabilic origin that formed the staple 
articles of their food. Though it is pretty certain that 
those animals and plants with which they came in fre- 
quent contact, either in a friendly or hostile way, were 
also distinguished by special names, we may safely 
assume that chiefly those that were valuable as foodstuffs 
were specially named. 

It will be the best plan first to record the evidence of 
eye witnesses, and then to see how far tliis agrees with 
the evidence of the vocabulary. 


n.~EVlDENCE OF DIFFERENT PREVIOUS 
AUTHORS. 

(Summarised from Ling Roth, Aborigines of Tasmania, 

85-97O 

All accounts agree that the chief articles of food were 
meat and shell fish. The craw-fish and oysters if imme- 
diately on the coast are their principal food. Opossums 


(r) The diet of the Preqibiculttarist, British Medical Journal 
for 1905, VoL IL, pa^. 40, 208, 304 3dn, 406. 665, 813, 979, 

4658. 

: For ■(instance, the use of and 

Certainly made no bark canoes or ratfts, i 
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and kangaroo may be said to be their chief support '" (i). 
Cook found they were fond of birds, and Davies (2) 
states that he saw a female eat sixty eggs of the sooty 
petrel. He also states that they collected the eggs of the 
black swan for food (3). The emu was apparently a 
particularly sought for deljicacy. 

Davies further states that they were very fond of a 
large white grub (4), found in rotten wood, and that the 
eggs of the large ants (5) were considered a delicacy. 

So far all writers agree, but I can find only one re- 
ference (6) that they were particularly fond of the flesh 
of the deadly snakes and guana."" 

It further seems that they never touched fish of any 
kind. Several writers, like Holman, Lloyd, and Melville 
are very emphatic on this point, and their evidence is in 
some way supported by the fact that no fish bones were 
so far found in the kitchen middens. They were, how- 
ever, experts in spearing fish, and one of the few of their 
legends that are handed over to us describes a deadly 
fight between a man and the dreaded stinging ray 
(Urolophus cruciatus). 

Not one of the authors quoted by Ling Roth even 
hints that they consumed the flesh of Dasyuridae, viz., 
Thylacinus cynocephalus (the so-called tiger), Sarcophilus- 
ursinus (the so-called devil), Dasyurus maculatus (the 
native cat), and Dasyurus viverrinus. They neither con- 
sumed the Monotremata, viz., Platypus and Echidna. 

It is undoubtedly very remarkable that even at the 
low state of civilisation represented by the Aborigines, 
human* beings preferred the flesh of the herbivorous 
animals, and declined to eat that of the carnivorous. The 


(1) Widowson, f?re$ent State of Van Diemen’s Land, Lon- 
don, 1829., 

(2) Davies, on the Aborigines of Van Diemen’s Land, Tasm. 
Jonm. Nat. Science, V 61 . 11 .^ ’'3:846. 

(3) In addition tp the Oggs they certainly consumed birds, as 
proved by the nbifierbhs bon^s found in the Rocky Cape Cave 
fidposits. — P. N,. 

'(4) Jdost probably 'the larvae' of'’ Zeuzera eudalypth ^ ^ '' , ' 

(5) ; Probably ;piam,tha;''bicblOfi ^ 

, (6) I Melville, -Vhn''^Piehifeh"s !Lahdi'Vc6mprldihg 'a! yariety 6i 
, statistical and other;' inf orihatfpnLHbbar^^^ ' '' 
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kangaroos, the wallaby, the wombat, and Phalangista ( 1) 
are all vegetabilic feeders, and certainly formed the sta|)le 
articles of food. On the other hand, they apparently did 
not disdain insectivorous animals like Peraimdes Onniiii 
(the kangaroo rat). Considering that lliey nuuh^ sndi a 
distinction in the selection of meat, and that they sliowtal 
an unquestionable preference for herbivctroiis aniinals, it 
may be questioned whether they were really so fond of 
'"the deadly snakes and the guana” as Melville states 
them to be. 

With regard to the vegetabilic food, i-ing Roth is 
certainly mistaken if he says that the edible productions 
abound in their island, and the error seems to have arisen 
out of Gunn’s (2) paper, and the list of “ Plants that 
"could’ have been used for food by the original Pas- 
manian natives,” supplied by the Government PoUinisi 
of Victoria to Brough Smyth (3). No doubt all these 
plants occur in Tasmania, but whether they were 
habitually used as food by the i\borigines s(‘eins rather 
doubtful (4). 

All writers agree that their chief vegelabllie foods 
were the pith of the fern tree, the roots and young shoots 
of the braken fern, besides varioUvS fungi, for instance the 
truffle-like Mylitta australis; the leaves and tubers of 
various orchids, particularly those of Castrodi sessa,- 
moides, the roots of Geranium parvitlorum; tlie : eeds of 
different acacias all these entered largely into their diet. 
But there is 110 doubt that tlie most comnion fjf all these 
vegetables obtainable all the year round were the fe( ns, 
Cibotiuni Billardiert, Alsophila australis, and Pieris 
esculenta. 

(1) In Australia Phalanmsta is iisiuilly, i>ut wrongbe eallcd 
opossum. I need hardly to point out that it has nol.lnng what- 
soever to do with the true opossum,” which are a family of tlie 
Rapacia, of which the Da.syuridao are the Atisiraliaii r(q>rc.scn" 
tatives, while the Phalangista belongs to the Carpophagay. 

(2) Remarks on the indigenous vegetable productions of 
Tasmania available as food for man, TavSman. Joitrn. of Nat, 
Science,' 1842, Vol. L, pag. 35-52, 

: (3), Aborigines of Victoria, Vol. II., pag. 394. 

(4) When Dr. Campbell states that the Aborigines consumed 
37 diferent kinds of vegetables, 'he probably referred to Brough 
Smyth's list, overlooking that ,this' was adist of plants' that 
could” have been used, but not aJist of plants that were 
hsed- Inter lineas, 'it 'may be remarked that "this list’ comprises 
pdt less than 108 species. ^ ''y 
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I may also mention that according to Biince (i) ''the 
natives obtained from the cider trees (Eucal3"pttis resini- 
fera) of the lakes a slightly saccharine liquor resembling 
treacle (2). At the pi'opcr season they ground holes in 
the tree, from which the sweet juice flowed plentifully. It 
was collected in a hole at the bottom near the root of the 
tree. . . . When allowed to remain any length of time, 
it ferments and settles into a coarse kind of wine or cider^ 
rather intoxicating if drunk to excess (3). 


IIL— THE EVIDENCE OF THE VOCABULARY. • 


I originally intended to give the native names of the 
animals, birds, and plants contained in the different 
vocabularies, but I soon found that this was unfeasible. 
The different vocabularies give such different names for 
one and the same animal that only the trained philologist 
will be able to ascertain which is the correct one. For 
instance, Norman's vocabulary gives under the heading 
" kangaroo " (4) the following words : — 

1. terrar. 

2. woolar. 

3. iilar. 

4. pleathenar. 


(O Bunce, Twenty three years’ wanderings in the Australias 
aiu! Tasniunia, Geelong, 1857. (Published' also in Melbourne 
under the title Australasian Reminiscences, 1S57.) 

{ 2 ) Which, acc<n‘ding to Milligan, was called wayalinah. 

i (3) I commend this fact to the notice of those who wish to 
riform mankind by the total prohibition of all alcoholic drinks.. 
The craving of the human body for alcohol cannot be better 
illustrated than by the example of this primitive type of human 
beings. It does not matter in the least, whether they found out 
accidentally or not, that the sweet juice of a certain tree yielded, 
on bNng allovred to stand for some time, a liquor that had a 
peculiar* effect on the system. They had discovered this fact, 
and they made use of it, probably to a much greater extent than 
we know of. 

(4) The wallaby (H. Billardieri) is not mentioned at all in 
Norman’s vocabulary. 
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Milligan quotes the following: — 


Eastern Tribes. Southern Tribes. 


Forester Kangaroo } 
■(Macropus major) j 

Brush Kangaroo ) 
(Halmaturus >• 
Bennettii) ) 

Wallaby ) 

(Halmaturus [• 
Billardieri) ) 


ne-wittye 


oaleetyaree-ena 
or lyenna 

lukangana 

or 

lakanguna 


tarrana 


lazzah-kah 

taranna 

or 

tarra 


N. and N.W. 
Tribes. 

tarra I call 


kuleah 

nogiioyleah 

ot 

tahah 


This number of names for three animals which are so 
easily distinguishable is formidable enough, but it gets 
worse when we consult the others. According to Ling* 
Roth we have the words : — 


1. lalliga (Dove, Jorgensen, Brain) 

2. lemmook, male kangaroo (ditto) 

3. lurgu, female kangaroo (ditto) 

4. lelagia (McGeary). 

5. leina (Roberts) 

6. taramai (Gaimard) 


all of which denote kangaroo, and the wallaby is distin- 
guished by the words 

7. tarana (Roberts) 

8. tana (Dove, Jorgensen, Brain). 

We have therefore 25 .words for three animals ! 


This number can, however, be reduced to 16, because 
terrar, tarrana, taranna, tarra, tarana, tana, tarra-leah, 
tanah, as well as lalliga and lelagia and lukangana ami 
lakanguna are unquestionably one and the same word 
But we find still other difficulties quite apart from the 
etymological ones. According to Milligan the eastern 
tribes called the Great or Forester kangaroo, the largest 
anintal of Tasmania, newittye ; but if we perpse his 
vocabulary we find that Seal (Phoca) on sandy beach '' is 
called naweetya.” I do not think that anybody will dis- 
pute the fact that these two words are identical ; but I also 
think that everybody will agree with me if I say that it is 
impossible that one and the same tribe c#|ljed tvrq animals 
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that couicl hardly be more different than the great kan- 
garoo and the seal, by one and the same name. The word 
“ naweet3^a ” gave me, however, a due; it is unquestion- 
ably the same word as noattye/’ Now, we know that 
the negative is expressed by the word '' noia ” or 
noattye/’ and I think it therefore very probable that 
Milligan’s informant when questioned as to the names of 
these animals simply replied naweetye(a), '' I do not 
know.” 

From the above list it further appears that the Abo- 
rigines, at least the southern and northern tribes, had no 
distinguishing names for the Great Forester kangaroo 
and the wallaby. Both were tara or tara-na. Now, I do 
not think it very probable that if they did not distinguish 
between these two animals whose habitat is widely dif- 
ferent (i), they would have distinguished the Brush 
kangaroo, whidi is much closer related to the Forester, 
from the latter animal. 

Another instance will still more emphasise the dis- 
crepancies of Milligan’s vocabulary. According to it the 
word for fern tree is in the eastern dialect “ nowarra-com- 
minea,” but the same tribe calls the small hawk (Astur 
;approximans) “ nowarra-iienah.” I fail to discover any- 
thing in common between a fern tree and a small hawk; 
if both had any common quality the word “ nowarra 
might be accounted for; but as there could be hardly any- 
thing more different than a bird and a fern tree, the 
peculiar similarity of these words had first to be explained 
before we could accept them as correct (2). 


(1) The forester inhabits the open eucalyptus forest, while 
the wallaby lives in the dense scrub of the valleys. 

(2) There are some other remarkable anomalies. According 
to Milligan the southern tribes called the large owl (Strix cas- 
tanops) rokatah,” from which the word cockatoo is unques- 
tionably derived. The birds the Europeans call by this name 
were called “ weeanoobryna ” or oiynoobryna by the eastern 
tribes, and ‘‘ ^nghara ” or oorah ” by the southern tribes.^ 

The popular word for Spheniscus minor, the penguin, is ap- 
parently derived ftom “ teng-wynne,’' the word in the eastern 
dialect for this bird. The most curious coincidence exists, how- 
ever, in the words for dog (spaniel) and gosling. The dog is 
“ kaeeta,” and the gosling kaeeta-boena/’ As we know for 
•certain that there were no indigenous dogs in^ Tasmania, and 
that the Aborigines became acquainted with this* useful animal 
only through the Europeans, the , mental process which brought 
a dog and a gosling together is ratbef ^ Cturious oue. 
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It is to be hoped that IVir, Heniuinu lb Ritz, who lias 
already done such a'^lot of good work in explaining- the 
lang'uag'c of the Aborigines, will throw some light on 
these anomalies. 

I'ill tlieip, and till all the discrepancies ano cleared, i 
prefer not to give the names (,)f the aniinals and plants 
distinguished ]>v the Aborigines, but to sninniarisc' the 
facts ascertained from the vocabirlaiy. 

Tile Aborigines distinguished by different words : — 
A. — Animals. 

j . M am m ali a 25s pec i e s ( i ) 

2. Reptilia 4 

3. Amphibia i 

4. Aves 53 

5. Pisces 5 

6. Crustacea 3 

7. Insecta 13 

8. Mollusca 12 „ 

9. Vermes 2 ,, 

B.” — Plantae ii „ 

Total 129 

That is to say, about t; 2 jier cent, of tlic mnnber of 
words enumerated in Caldei’*s vocal, ittlary and 15 per 
cent of tlie words contained in IMillig-an’s vocalmlary. 

We will now consider tlic different classes separately: 

I.— MAMMALIA. 

Idle following 25 specicvS have been distinguished 


1. Ant-eater Fxhidna setosa. 

2. Ihandicoot Paranicles obesnia (2) 

3. Bat Vespertilio tasinanicnsis, 

4. Native Cat . . . . Dasyiirus macnlatus. 

5. Tiger Cat Dasyurus vivcrrinits, 

6. Native Devil Sarcophilus ursinus. 

7. Dog .. .. Canis sp. (doraesticiis). 

8. Forester Kangaroo Macropm major. 

9. Brush Kangaroo . , Macropiis BennettiL 

10. Mouse ' Mils tasmaniensis (?). 

Ti, Kangaroo Rat .. .. Hypsoprymntis ^ apicalis. 


(1) Inchuling the imported dog. 

(2) Including R, Gunnii 
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13 . Black Opossum 

13. Ring-tailed Opossum 

14. Opossum Mouse 

15. Porpoise 

16. Platypus 

17. Water Rat 

18. Rat (long tailed) 

19. Seal (Phoca) on sandy beach 

20. Seal (black) on I'ocks . . . . 

2,T. Seal (white-bellied) 

22. Tasmanian Tiger 

23. Wallaby 

24. Whale 

25. Wombat . . . . 


Phalangista fuliginosa (i). 
Phalangista viverrina. 
Phalangista nana. 

(?) 

Ornithorhynchus paradoxus. 
Hydromys chrysogaster. 


Arctocephalus lobatus. 
Stenorhynchus leptonix. 
Thylacinus cynocephalus. 
Halmaturus Billardieri. 
(?) 

Phascolomys wombat. 


Milligan’s list of words is by no means very satisfac- 
toiy, and rather carelessly compiled. We find, for in- 
stance, that the two species of Dasyurus occur under two 
different headings, viz., Cat (large native), Cat (small 
native), and again Native Cat (large), Native Cat (small), 
and the first time the Dasyurus masculatus is called 
luyennah, and the second time this name is given to 
Dasyurus viverrlnits. 

The name for mouse again occurs later on under the 
heading Rat, long bandicoot nose; the same applies to 
Echidna setosa, which is first referred to as '' ant eater,” 
and later on as “porcupine.” The “rat” mentioned on 
page 39 is apparently the same as the “ long-tailed rat ” 
on page 40, and it need hardly to be mentioned that the 
words “ dog ” and “ spaniel ” are the same. 

Though iflilligan enumerates 30 i\ames of mammals, 
these represent only 25 different species, as above men- 
tioned. These 25 species, or, if we omit the whale and 
the porpoise, practically i-epresent the whole of the 
mammalian fauna occurring in the island, a fact which 
proves that the mammals must have played a great role 
in the life of the Aborigines. 


(i) Including the common or grey opossum, Phalangista vuR 
pina. The grey opossum is, and probably was, much more 
common than the black one. If the Aborigines did not distin- 
guish between a grey and a black opossum, .is it probable that 
they would have given different names to the great and the 
brush kangaroo, which are much more alike than the black and 
the grey opossum? 
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2 & 3 ._REPTILIA and aim 

Only five species were distingnished, viz.:- — 

1. The Iguana (i) nigrolntea. 

2. Another Lizard nonu,»lci)ida casuarinae i?). 

3. The Black Snake I ro[)locephalns curtn.s. 

4. The Diamond Snake — - 

5. The common Frog Rana spec. 

This list is a meagre one, but it is hardly avSlotiishing" 
that we find two sncli dangerous reptiles as the black and 
the diamond snake distinguished under s])ecial. names, 
Tlie formidable looking, though quite harmless iguana, 
which is so common in Tasmania, could also not fail to 
escape their notice, as well as the common frog, whose 
native designation, rallah, is decidedly of onomatopoetic 
origin. 


4._AVES. 


The following 53 species arc enumerated by Milligan: 


1. Albatross 

2. Bald-coot 

3. Cobbler's-awl 

4. Cockatoo (white) 

5. Cockatoo (black) 

6. Crow 

7. Wild Pigeon (Dove) 

8. Wild Duck 

9. Eagle 

10. Eagle (Osprey) 

ir. Eagle (wedge-tail) 

12. Emu 

Firetail 

14. Gannet 

13. Cape Barren Island Goose. . 

Tx Gull ' 

17, Native Hen 

j 8, Tiawk 

K), vSmall Xdnwk,. .. 

20. Egret . . . . * . . 

21. Heron ' 

22. Honeysucker . , . . 

23. Kingfisher , . . . . . , , , , , , 

24. ' Magpie (Shrike) * . . 

25. Magpie (black) 

20. Mountain Duck., 


Diomedea exulans. 

Po r p h y r i o m c 1 a n t u s . 
Acantorhynchus tenuirostris. 
Cacatua galerita. 
Calyptorhyndnis funereus. 
Corvus coronoidcs. 

Fhaps elegans. 

(?) . 

Haliactua leucogastcr, 
Pandion leucocephalus. 
Uroaetus aitdax. 

Dromaecus Dfemenensis, 
IGstrelcla bella. 

Siila australis. 

Cereopsis nov. llollnmliae 
Lartts pacificus. 

Tribonyx Gouldi. 

T T i e ra c idea o r i e n t a 1 1 s . 

A s 1 11 r ap p r o X 3 1 u tin s . 

Herodia .syrmatophorn.s. 
Ardea nov. Hollandiac. 

M e 1 i p b a g a a u s t r a 1 a s i a n a . 
Alcyone Dienumsis. 
Gyrnnorhina organicum. 
Strepera fuliginosa. 

Anas punctata. 


■ (t) According to Milligan''s vocabulary the eafttern tribes 

^called this anitnal Lyennah — that is to, say, by the sa'me riime as 
that given to Halrnaturus Bennettii. 



BY FRITZ NOETLING, M.A., Ph.D., ETC. 


289 


27. >»[usk Duck Biziura lobata. 

28. Mutton Bird, . . Pnffiniis tenuirostris. 

29. Ovi'l (large) Strix castanops. 

30. Owl (, small) Athene boobook. 

3[. Parrot (gTcen) Platycerciis flaviventris. 

32. Parrot (rosehill) Platycerciis eximiiis, 

33. Parrakcct (sveift) Lathamus discolor. 

34. Parrakeet (musk) Trichog^lossns concinniis. 

35. Parrakeet Etiphema chrysostonie. 

36. Pelican Pclicanits conspiculatus. 

37. Penguin Sphcniscus minor. 

3S. Fk'wit (wattled) Lobieanellus lobatns. 

39, Bronze winged Pigeon .. Phaps chalcoptera. 

30, Quail Coturnix pectoralis. 

41. Rail Rallus pectoralis. 

42. Redbreast (Robin) Petroeca phoenicea. 

43. Sancllark Hiaticula ruficapilla, 

44. Black Cormorant Phalacrocorax corboides. 

45. White-breasted Cormorant . Phalacrocorax leucogaster. 

46. Swallow Prirundo neoxena. 

47. Swan (black) Chenopis atrata. 

48. Thrush (spotted) Cinclosoma punctatum. 

49. Thrush (dense forest) . . . . Geocichla macrorhyncha. 

50. Wattle Bird Acanthdchacra inauris. 

51. Wattle Bird (smaller) Acanthochaera mellivora. 

52. Wren (blue headed) Malurus longicaudus. 

53. Red Bill Haematopus fulginosus. 


As already stated it seems a large number, but if we 
go through the list we find that it practically contains all 
the more common birds of Tasmania. Mo doubt most of 
them, in particular the sea birds, supplied the eggs, and 
if the birds were caught they were eaten just as well, as 
the remains in Rocky Cape cave prove. The most im- 
portant bird Wcis, however, the emu, which formed one of 
the staple articles of their diet 


5^„PISCES. 

(duly five species are mentioned: — 

r. licl Anguilla australis. 

2 . Flounder Rhombsolea monopus. 

3. Ray (Stingaree) Urolophus cruciatus, _ 

4. v^eahorse . . . . . . . , PTippocampUvS abdominalis, 

5. Shark Genus uncertain. 

All authors agree that fish did not form one of the 
articles of their diet, and it is hardly to be wondered at 
tliat only such a small number v;ere named. It is interest- 
ing to note that the same words are used for flounder'^ 
and the stinging ray, namely, lerttnna (fionnder) arid 
leranna (ray). The last-named fish was one of those they 
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dreaded most, but apparently when asked the iiaiiie for 
flounder they gave it the same name as the ray, because, 
of the similarity in shape and its habit to rest flat on the 
bottom of the sea. It is somewhat astonishing that they 
should distinguish the hippocampus under a separate 
name-, because this fish can hardly be considered a ver}^ 
prominent representative of the fauna. It is very prob- 
able that on closer examination the native word will have 
quite a different meaning. 

6.— CRUSTACEA. 

Three species are mentioned, viz. : — 

1. The large Crab Pseudocarcinus gigas. 

2 . The Crayfish Palinttrns Kdwardsii. 

3. The Freshwater Lobster. . . Astacopsis Franklinii. 

Though small, the above list is very significant. At 
least two, the crayfish and the fresh water lobster, were 
consumed, the latter being of a particular sweet taste, 
equal in flavour to, if not better than, the greatly appre- 
ciated Astacus fluviatilis of Europe. The large craij is a 
remarkable object, which cannot fail to attract anybody's 
attention. That they distinguished it l)y a name is lliere- 
fore hardly surprising, but there is no record that they 
also ate it 


7.— INSECTA (i). 

There are five insects mentioned, viz. : — 

1. Large blue ant . . Diaintna bicnlqr, 

2 . Largest venomous rat .. .. Myrmccia pyrifonuis. 

3- Small black Colobop.sis Gasscri (?). 

4. Red body and black head .. Camponotus consobrinus (?). 

5. Blow fly Calliphora ocean icae. 

6. Caterpillar Genus and species uncertain. 

7. Flea Pulex irritaiis. 

8. Locust .. .. Chortoicctcs tenninifera (?). 

9. Spider ,, Genus and spccie.s uncertain. 

10. Tarantula Genus and species uncertain. 

11. Tick .. .4 Ixodes (spec, uncertain ). 

12. White grub Zeuxera eucalypti. 

13. Mole cricket .. .. Oryllotalpa coarctata. 

When we go through this list we will see that with a 
few exceptions only the names of insects are recorded 
that are annoying to human beings. Anybody who has 
been in the Tasmanian bush knows how annoying, for 
instance, blow flies and ticks can be. 

(i) il greatly indited ,;tO' Mr, A. .Lea^ior the acientific 
/determiriation of' the somewhat yague popular' words: / 
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The number of ants distinguished is remarkably large, 
blit we find that the native words are all combinations of 
the word “tietta” or ‘"teita” with another word. Con- 
sidering that the eg*g‘s of these insects were delicacies, 
it is hardly surprising that they distinguished such a large 
niiniber. The white grub,” which was also considered 
a delicacy, is distinguished from the ordinary cater- 
pillar (i). 


9._VERMES. 

Only two species are distinguished, viz. : — 

1. The leech 

2. The common earth worm. 

The first is a particularly objectionable inhabitant of 
the Tasmanian bush, w^hich must have greatly worried 
the naked Aborigines; and the second is so common an 
object that it cannot fail to attract notice. It is pretty 
certain to assume that neither served as food. 

io._MOLLUSCA. 

The last group of animals, but not the least important 
one, includes the names of 13 species, viz.: — 


1. Chiton (2) . . . . . Chiton pectolatus. 

2. The Mutton B'ish Haliotis tuberculata. 

3. The Mutton Fish Haliotis glabra. 

4. The himp*et Patella tasniania. 

5. Mussel Mytilus latus. 

6. Aragonauta Aragon'auta nodosa 

7. Oyster Ostrea edulis. 

S. Periwinkle (3) (?) 

9. Turbo Turbo (Marmorostoma) un- 

dulatus. 

ro. Triton Triton spengleri. 

II. Voluta .. Voluta mtamilla. 

T2. Voluta .. '^'"oluta fusiformis. 

13. Wherry . . . . (It is impossible to say what 

species was understood by 
this name). 


(1) I might again draw attention to another of the anomalies 
in Milligan's vocabulary. The ant-eater (Echidna setosa) is 
called mung-yena or moynea by the eastern tribes, and in the 
same dialect a grub is called mung-wenya or menia. 

(2) There are several species of Chiton, but Ch. pectolatus is 
the most common, 

(3) It is difficult to say wh^t kind of gastropod was under- 
stood under this name, probably one of the larger species of 
Fusus. or Fasciolaria. 
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We know that most of these species, ])eriiap> with 
the exception of the Arp;*onauta and the larj:>‘e I'riton and 
Voliitas, were consumed, and it is therefore hardly aslon- 
ishing' that they were disting'iiislied innler separate 
names (1). 

The evidence of the vocalnilary is fully honn^ out l)y 
the shell heaps. We find all the specimens ai)ove 00111111“ 
rated, in addition to a number of smaller species, which 
most probably were accidentally mixed with the ]argi*r 
kinds. The absence of the valves of tlie INectines will he 
referred to later on. 


?>.— PLANTAE. 

The names of 11 plants only are given, wliieh is a 
very small number cousidering the ricliness ihe flora 
(2). These are: — 

I Blanfordia iiobilis. 

2. The Bracken fern . . . . . . . . Pteris esciiknita. 

3. The Fern tree . Cibotiuni Billardieri. 

4. Wattle tree 

5. Gum tree Fucalyptus spec. spec. 

6. Mushroom , . 

7. Sheoak 

k Blackwood tree 

9. Bttllrush Typha. 

10. Waratah Telopea truneata. 

11. Acacia Acacia maritiina. 

The above list proves more than anvtliing* whiai a 
smaM role the vegetabilic kingdom played in tlie liu‘ of 
the Aborigines. It is mostly the plants they consuimTl as 
food and those that the.y came daily across that were 
named. 


(i) I think, ^ however, that a critical exainination will rcaluce 
the number of names. How careless Milligan’s vocabulary is 
sometimes compiled will be seen from the following, Ibig. 30 
he says: — 


Hast. Tribes 


Haliotxs j H, tuHcrculata ) 

(ear-shelll 1 H. glabra \ yawarretiab 

and' on pag. 36 we -read: — 

Mutton-fish, smooth — (Haliotisl inagramiyah 
Mutton-fish, rough— ' yawarrenah 

Now, which version is the correct one? 


West. Tribes 
neiej'iah 


lorokakka 

teeoooah 


, ( 2 ) I mentioned above that Brough Smyth quoted on the 
;a'Uthprity of the Government Botanist of Victoria hot less' than- 
different species occurring 'in, Tasmania which' couWTe'hsed 

as,f6,od.'" I ' ' ' ' ■ V ' y „ ‘ ; v,, ' : ' '1 ; ' ' ; 
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The absence of a name for the greatly appreciated 
fungus, Mylitta australis, is rather strange, and difficult 
to account for. We know that up to the prCvSent day this 
fungus is pc.'pularly called ‘‘ native bread/’ but 1 cannot 
find any word under that heading. There is a word for 
bread, “ pannaboo ” or “ pannaboona,” but as we know 
that bread was unknown to the Aborigines until they 
came in contact with the Europeans, we must either as- 
sume that this word signifies the Mylitta australis or, 
as I rather feel inclined to believe, that it is an adopted 
word (i). 

A further omission is also i*emarkable: Billardiere 
refers to Fucus palmatus and ficoides as being favourite 
vegetables. No name can be found in any of the vocabu- 
laries. 

All evidence tends to prove that the Aboidgines 
existed mainly on a meat diet, consisting of the following 
classes : — 


A.— MAMMALS. 

1. Kangaroo (2 species). 

2. Wallaby. 

3. Opossum (3 species). 

4. Wombat. 

5. Seals (3 species). 

6. Kangaroo rat. 

It is certain that they never touched any of the car- 
nivorous animals, though they distinguished them by 
names. There is also no record that they consumed 
the Prototremata, Echidna and Platypus, though both 
animals were well known to them. 


B.— BIRDS. 

Besides the emu, which probably formed one of the 
staple articles of food, a large number of birds were dis- 
tinguished by them. Though the bones of birds are 
rather common in the cave deposits near Rocky Cape, in 


(i) Can it be possible that it is a corrupted form of the 
French “ pain 
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particular tlie sea birds, they were probably hunted less 
for solid food than for their eggs (i). 

C.— MOLLUSCA. 

1. Oyster. 

2. Mutton fish (Haliotis). 

3. Mussel. 

4. Tui'bo. 

5. Limpets. 

Besides this five kinds, of which the oyster and the 
Haliotis are the most important, they apparently con- 
sumed also a number of smaller kinds, which were prob- 
ably brought up together with the larger specimens. 
There is, however, a very strange and almost unaccount- 
able absence of three of the most conspicuous mollusca 
of the present fauna, viz., the three large Pectines : — 

Pecten asperrimtts, 

Pecten bifrons, 

Pecten meridionalis, 

the last being the now highly appreciated scallop. No 
names of these species appear in the vocabulary ; neither 
have I ever found any of their valves in the shell heap^s. 
This is particularly conspicuous in the shell heaps along 
the Derwent, where all these species are very common at 
present, while the Ostrea has almost disappeared. We 
must therefore either assume that the Pectines came to 
the Derwent after the disappearance of the Aborigines, or 
that the latter for some reason or other disliked this kind 
of mollusca (2). 


D.— CRUSTACEA. 

The common Palinurus Edwardsii of the Tasmanian 
coast, as well as Astacopsis Franklinii of the rivers, seem 


(1) Th&re is a remarkable survival of the diet of the 
Aborigines in the ordinary diet of the present ^ population. 
Puffinus tenuirostris, the sooty petrel, or as it is popularly 
called, the ** mutton bird,” is a very favourite dish. To my taste 
it is too greasy, as it contains a large percentage of fat; but it 
is probably on this account that it was consumed by the 
Aborigines. 

(2) The above is a question of greatest interest, but further 
investigations will have to be made before anything definite can 

" Le, isaid. , , y ; ; ' 
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also to have been consumed, though both apparently does 
not come anywhere near in importance to the other three 
classes. 


K— INSECTS. 

The fatty, oily larva of Zeuzera eucalypti was when 
found apparently much appreciated, though it probably 
did not enter into the regular diet, as well as the eggs of 
ants. 


F.— VEGETABILIC FOOD. 

Their vegetabilic food was unquestionably much less 
varied than their animalic food, the forest of Tasmania 
being devoid of those kind of trees like the oak, the 
beech, and the hazel tree, whose nuts formed such an im- 
portant part in the diet of palaeolithic man in Europe (i). 
Though, according to Brough Smith, io8 different kinds 
of edible plants occur in Tasmania, this does by no 
means prove that all served as food to the Aborigines. 
The principal plants used were — 

1. Pteris escuknta (the common or bracken fern). 

2. Cibotium billardieri (the common fern tree). 

3. Alsophila australis (the rarer species of fern tree). 

4. Myl'itta australis (the so-called native bread). 

5. Fucus palmatus (the sea wrack). 

6. Gastrodi sessanioides (the native potato). 

Besides these six species they consumed the tubers of 
several of the orchids; mushrooms, the seeds of several 
species, particularly of the Acacia sophora and others, 
which were freely eaten. 


(i) How important the role these nuts played in the house- 
hold of palaeolithic man must have been will be seen best if we 
examine their fuel value per pound. According to Langworthy 
the fuel value per pound of ' 

Filbert nuts is - . . 343^ cal. 

Beech nuts 3 j 263 cal. 

Acorns . . .... . . . - 2,718 cal. 

If we consider that the fuel value per pound of beef is 1,130 cat, 
that of wheat flour <1,640 cal., and that of potatoes only 385 cal., 
the importance of the above kind of nuts in the diet of palaeo- 
lithic man is obvious, particularly if we remember that beech 
and oak grow abundantly in Central Europe, and that a good 
harvest was always certain. 
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The fern trees were split, and the core or pitli was 
eaten, probably after being roasted; the young shoots of 
the Pteris escnlenta, but in ])articular the roots, which 
were I'oasted, appear to have been their staple vegetal)! lie 
food. If available, the trufifledike fungus Mylitta aus- 
tralis seemed to have been greatly valued. 

The other plants mentioned were ju-olxibly only eaten 
when available, but they always could depend on a good 
supply of fern trees and fern roots. 

IV.— THE NUTRITIOUS VALUE OF THE HIET 
OF TFIE ABORIGINES. 

We will now examine the value of their diet from a 
physiological point of view. Unfortunately the data on 
Avhich we can base our researches are very scanty, dliere 
is, as far as I knowg not a single analysis made of the meat 
of the animals above mentioned. It is, however, ])rob" 
ably not too far out if we assume that the meat of kan- 
garoo or wombat (i) has somewhat the same i)ercentage 
of protein, fats, and carbo-hydrates as lean l.)eef. 

According to Parkes, beefsteak contains : — 

Per Cent. 


Water 74.4 

Protein 20.4 

Fats 3.5 

Carbo-hydrates I\dl 

Salts . 1.6 


We are somewdiat better informed as to tlie composi- 
tion of the shell fish, of which wc tnay take llu^ oyster as 
the type. According to Woodruff oysters (2) contain— 


Per Cent. 

Water 87.1 

Protein 6.0 

Fats :j ,2 

Carbo-hydi-ates . . . 3.7 

Salts 2.0 


(1) Kangaroo, in particular wombat, meat, is very dry, lean, 
and contains hardly any fat. Whatever its percentage of protein 
may be, its percentage of fats must be small 

(2) As far as I can find out oysters seem to be the only 
.animalic food that contains carbo-hydrates', and what is more, 
to such an extent that they amount to nearly 66 per cent, of the 
'protein. ^ It is probably on account, of this high percentage of 
carbo-hydrates that the -Aborigmes so' eagerly consumed oysters 
'End , other, shell fish, because' their fultyalue of: 230 cal 'per .pound' 
,..ta;,’'anx,ongst the lowest , of 'all food, stuffs;, , ,' 
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Thoiig'h nothing- is known as to the nutritious value 
of emus, swans, and other eggs, we may take it that they 
do not clilTer very much from an ordinary egg, which 
•contains — 

Per Cent. 


Water 73.5 

Protein 13.5 

Fats 1 1.6 

Carbo-hydrates — 

Salts i.o 


All data are wanting with regard to the vegetabilic 
food. Nothing is known about the percentage of carbo- 
hydrates in the pith of the fern tree or the root of the 
common fern, but we may take it that it consists mostly 
of woody hbi’e, and that the percentage of carbo-hydrates 
is less than that of cabbage, viz., 5.8 per cent. 

As the Mylitta australis is a kind of truffle, the com- 
position of this fungus should serve as a guide. It 
contains : 

Per Cent. 


Water 72.08 

Non-nitrogenous substances . . 16.45 

Fat 0.62 

Woody Fibre 7.92 

Ash 2.21 


We will further assume that the tubers of the orchids 
contain lo.i per cent, of carbo-hydrates, like the onion, 
though this is certainly too high an estimate. It is, how- 
ever, pretty certain that except in the hlylitta australis 
and other fungi, as well as the tubers of the orchid, not 
one of the vegetables consumed the Aborigines con- 
tained carbo-hydrates in any appreciable quantity. We 
will further assume that the average person requires per 


day — 

Grams. 

Water 2,800 

Solids, viz. — 

(a) Protein ISO*) 

(b) Carbo-hydrates. .. 40^ f 6r8 

(c) Fat .. 84- 


The actual figures vary somewhat with age and sex, 
as well as with the work. The maximum sems to be 824 
grams., the minimum 460 grams., of solids. In order to 
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keep the metabolic equilibrium it seems, however, neces- 
sary that the ration of Proteids (nitrogencous food) to 
the non-nitrogeneous food (carbo-hydrates and fats) 
should be i :3.5 in the minimum and i :4.5 in the maxi- 
mum. We will now see how far the diet of the Aborigines 
answers the above requirements. 


We will return to the original estimate, and assume 
that while on the coast the average consumption was 50 
oysters per day per individual. The average weight per 
oyster may be taken at ^ ounce, four oysters to go to 
the ounce; 50 oysters weigh therefore 12^2 ounces=:r354 
grams, (i). They contain therefore — 

Grams. (2) 

Water ‘ 3^8 

Protein 21 \ 

; r 45-7 solids. 

Carbo-hydrates 13 

Salts 7 ^ 


In order to obtain the necessary 130 grams Pi'Otein, 
6,12 X 50=306, say 300 oysters, weighing 2,166 grams.5= 
4^4 ^t>s. in the aggregate, had to be consumed. These 
oysters would contain — 


Grams. 

Water 1,850 

Protein . . 130.00 "j 

A' *1 ^ 5-74 I 276.46 solids. 

Carbo-hydrates 78.54 ( ^ 

Salts ' 42.48 j 


We therefore see that though oysters contain a re- 
markably high percentage of carbo-hydrates for animalic 
food, the deficiency of the necessary quantity is — 

325 grams in the carbo-hydrates 
58 grams in the fats. 


If this deficiency be made good on an exclusive 
oyster diet, about 30 times the above quantity, viz., 1,500 
oysters, weighing about 1 1 kilogram, that is .to say more 
than 24 lbs., would have to be consumed per day by one 
individual. It is obviously absurd to assume that this 
was possible, but even if it were possible there would he 


(1); Even this is perhaps too high an estimate. 
( 4 ) Omitting decimals. ^ , , '' ^ ' 
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such an excess of proteids that the i-ates of the nitro- 
genous to n on-nitrogenous substances would be i : 0.8 
instead of i : 3.5. 

There is no doubt that no human being could exist 
on such a diet, and it would have either to alter it or to 
perish. 

We can take it as pretty certain that the required 
quantity of protein was not solely supplied by shell fish 
food, even if they were plentiful. An average consump- 
tion of 300 oysters, not to speak of 1,500, per day per 
head would soon exhaust even the richest shell beds. We 
may therefore take it that the daily consumption was 
considerably under 300 oysters. If we take it at 50 
oysters only we have seen that even this small number 
produces in 5,000 years such a quantity of shells as to 
cover a tract of land of half a mile in width and 10 miles 
in length 10 feet deep (i). 

This number of shell fish is, however, not sufficient to 
sustain life, other more solid food was required. A cray- 
fish may have often helped, but it did not materially alter 
the above figures, as it added only more Protein, but none 
of the other substances. We will assume that In addi- 
tion to the oysters each person consumed i kilo=--2.2 lbs. 
of meat of sorts (kangaroo, wombat, etc.). The quantity 
contains — 

Grams. 

Water 744 

Protein 205 V 

Sio-MratesV - 240S0lids. 

Salts 16 / 


(i) In five thousand years 1,500 oysters per day per individual 
would form a shell heap half-a-mile in width, 10 feet deep, and 
300 miles in length; or, if we were to assume that the layer was 
not thicker than i foot, the shells would cover an area of 1,500 
square miles. In 100,000 years more shells would have been pro- 
duced as to cover the whole island with a layer of one foot in 
thickness! Even if we were to take the minimum number of 50, 
the shells produced in 100,000 years would be sufficient to cover 
more than one-fifth of the present island by a layer of one foot 
in thickness. 
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If SO oysters were daily added to the tiieal this (juan- 
titv of food would contain — 


Water 

Protein 226 j 

Fats 39 [ 

Carbo-hydrates 13 I 

Salts 23 ) 


(Iranis. 

1,052 


278 solids. 


Two facts are obvious; the above ([uantiu^ of food 
does not contain a suflicient (juantitv of solids to sustain 
life, and what there is contains IhaMein in excess, while 
the non-nitrog'cnous substances are insfficient altog'etlier 
(i). This will be still better illustrated if we calculate the 


fuel value. 

Calori<.\s. 

Protein,, 226 grani — 926.6 

Fats, 39 grain =rr 362.7 

Carbo hydrates, 13 gram — 53.3 


Total .1,342.6 

According to Mrs. E. li. Richard a the ration to 
barely sustain life contains — 

( iranu 

Protein 75 

Fats 40 

Carbo hydrates 325 

and is equal to 2,000 calories. 


A d."asrnanian who consumed 1,354 gram, of meat and 
o}’sters would therefore still be short of 857 calories in 
order to barely sustain life (2). Plow is he to make good 
this shortage? Another 50 oysters supply not more than 
176 calories. Aiiother kilogram of meat would supply 
1,165 calories. Therefore, if he were to consume 2,708 


(1) Chittenden says: To consume protein in excess of that 
rtxiiuired for the' repair of the tissues is a physiological sin, the 
Wages of which is migraine in earlier life and cardio" vascular 
degeneration^ in the later. Is ,it ' probable that the exclusive 
protein^ diet 'of th'e Aborigines is largely responsible for their 
rapid disappearance? 

(2) Th'e potential /energy of ■ hiS' nutrients 'Would still be lower- 

than that:pf a sewing„girl ,of Jhondpn,. who sustains life-' on 4 , 820 '' 
calories, or the faetory girl of Who does the aam^ oW 

1,940 caloriel ■ ^ -i , - d ■ /d;'' ' '■ ; 
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gram.— 5 34 lb. meat and oysters, the potential energy of 
his food would be equal to 2,683 calories — ^that is to say, 
about the same as that of the German soldiers on peace 
footing, whose fuel value represents 2,827 calories. A 
reference to the diet of the German soldier will, however, 
show that it is more judiciously composed, inasmuch as 
the ratio nitrogenous to non-nitrogenous is i ‘. 4 . 6 — 5, and 
that it contains 641 — S93 gram, solids, while our Tas- 
manian consumes 627 grams, of solids only, and the 
ratio nitrogenous to non-nitrogenous substances is 
1 10.23. 

It is more than questionable whether the Tasmanian 
race could have existed on a diet of so small a potential 
energ}/ as 1,342.6 calories if we consider the active life 
they led, particularly when their food contained such an 
excess of protein. 

They may have, and they certainly did, supplement 
their diet by eggs; but considering that eggs contain 
13.5 per cent, protein, this would only tend to increase, 
the quantity of protein in a diet which is already too rich 
in these substances. It is true eggs contain 11.6 per cent, 
of fat, but this substance could comparatively easily be 
supplied by consuming the more fatty animals like seals, 
or the marrow of the bones; and, what is still more im- 
portant, eggs can be obtained for about three months 
only out of twelve. Eggs were largely consumed when 
in season, but for the above reason we cannot consider 
them to enter into the regular all-round diet of the year. 

We will now turn to the vegetabilic food, which 
chiefly supplies the carbo-hydrates. No analysis being 
available, we will assume that fern root and the pith of 
the feni tree contain 5.5 per cent, of carbo-hydrates, the 
same as cabbage, though we can be pretty certain that 
even tliis is too high an estimate; therefore I kilogram 
fern root would contain 55 gram, of carbo-hydrates, 
Assitming their diet consisted of i kilo meat and 100 
oysters (i), weighing in the aggregate 1,708 gram., and 
containing — - 


(i) I take this number on account of the high percentage of 
carbo-hydrates the oyster contains. 
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Gram. 

Water 1,360 

Protein ^47 

Fat 43 

Carbo-liydrates ^6 

Saits - 30 


-a deficiency of 378 gram., of carbo-hydrates, omitting the 
fats (i), had to be made good by eating vegetables. If 
this were made good by eating cabbage, onions, or 
truffle, it would require in round figures — 

Cabbage, 7 kilogram (2)=:;lS/41b. 

Onions, 3)4 kilogram=:r 7 . 7 lb. 

Truffles, 21-3 kilogram=:5.olb. 

Taking even the most exaggerated view of the food 
value of fern root or fern pith, it would require 7 kilo- 
gram, or iSJ^lb. of this stuff, to supply the required 
quantity of carbo hydrates. No human being could 
digest such a quantity of vegetabilic matter, even if it did 
not contain such an enormous mass of wood fi1)rcs as fern 
roots do. Supposing they had, however, always an am]) 1 c 
supply of Mylitta australis (the native bread), it would 
still require 2 i~3rd kilo=r5.olb,, to produce the su,Fficici,it 
quantity of carbo hydrates, which would, by the Wety, 
contain 1,848 gram, of undigestible wood fibre. 

The daily diet of the Tasmanians would therefore iic 
approximately — 

Meat, I to 2 kilo. 

Oysters, 354 to 708 gram. 

Fern tree root and other vegetables, 2 i“3rd to 
7 kilo. 

If we were to take the most favourable mixture, the 
total quantity of food consumed would be — 

Meat, 1,000 gram. j 

Oysters, 708 gram, >4,141 gram. 

Native bread, 2,333 gram, j 

If' no iiative bread be available and fern root had to 1)e 
consumed, the totab quantity would be 8,679 


■ ' (x) Deficiency in fat 'could always,, be made good by a supply 
<of eggs dr a small quantity of marrow. 

; (2) More correctly 6,871 kilogram. 
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I have pointed out above that too large a quantity of 
shell fish could not possibly be consumed, on account of 
the limited supply. I therefore think that too oysters per 
day are too high an estimate, and that the deficiency had 
to be made good by the consumption of meat. 

We wilil therefore assume the diet consisted of — 

Meat, 2,000 gram. \ 

( h'sters, 354 grarn I 4,687 graui. 

• Native bread, 2,333 gram. I 

This quantity would be increased by 4,667 gram, up to 
a total of 9,358 gram, if the vegetables consisted of fern 
tree only, because more than 7,000 gram, would be re- 
quired of this stuff. 

We have therefore the following total weight of the 
food consumed dail}" per head: — 

(a) If the carbo-hydrates were chiefly supplied by the 
consumption of fungi — min. 4,141 gram. qlb. max. 4,687 
gram.=iolb. 

(b) If the carlio-hydratcs were chieflv' supplied by the 
consumption of fern roots — min. 8,679 gram.;,.“:i9lb. max. 
9,354 gmm,-r20lb. 


It may he questioned whether a human stomach could 
digest such enormous quantities of food, in particular 
the large vegetabilic portion. It is much more certain 
that the Aborigines did not consume anything near the 
quantity of vegetabilic food theoretically required. 

It is therefore certain that their diet was considerably 
in excess of protein and greatly deficient in carbo- 
hydrates, There was no possible way of making good 
tlic latter deficiency, and this accounts for their voracity. 
They wore bound to consume enormous ([tiantitiCvS of 
mcxif and vSliell flsh in order to get even a small supply of 
carI)o-liydrates. They attempted to add to this by eating- 
certain vegetables, bxtt the percentage of carbo-hydrates 
in them was so small that it did not assist rnaterially 
unless enormous quantities, which no human being couM 
digest, were consumed. It is pathetic to think that the 
whole existence of this race was a permanent struggle to 
satisfy the craving of the body for carbo-hydrates, but 
that they were never able to provide a sufficient supply. 
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The above investig-ations have solved that probleii. 
which so greatly puzzled the early ex])lorcrs and colo- 
nists, namel\^ the voracity of the Al)orig-iiies on ojie side, 
and their hung*er for bread, iioiir, or ])ota.t<)es on the 
other. Dixon says: — " As their subsistence was pre- 
carious, their gduttony was great.” Davies exi)lains their 
voracity to a certain extent as lung Itoth thinks:-™* 
They were often a long time without fooil, and then ate 
it in large quantities. . . . The enonnous quantity of food 
which they are capable of eating, when they have an 
opportunity, would scai'ccly be credited. A native 
woman, at the settlement at Flinders Island, was one 
day watched by the officers, and seen to eat between lift}' 
and sixty eggs of the 'sooty pctrcD (rrocelearia S])ec.), 
(i) besides a double allowance of bread. Idiese eggs 
exceed those of a duck in sizeF 

We iioAV know that it was not lack of food tliat made 
them voracious, but its composition, which was unsuit- 
able to sustain life if eaten in small quaniities only. 

We also undei'stand now why the Aliorigincs were so 
particularly fond of bread, flour, and potatoes. (.)ne 
authority "(O’Connor) goes in that respect as far as to 
say: — "The chief thing they want is bread, and they 
prefer getting sack of flour by robbing a hut than to 
hunting opossums.” All these articles of food are those 
that contain the carbo-hydrates, and by being |)articu- 
larly fond of them the Aborigines simply satisfied the un- 
conscious craving of their body after non-nitrogenous, in 
pailicular carbo hydraceous food. 

There is also another aspect of their essentially nitro- 
genous diet: All proteid foods arc " ti.ssue liuilders” or 
flesh formers,” while the non-nitrogenous group — the 
" respiratory or calorificient food ” — has the function in it 
to furnish fuel in order to maintain animal lieat The great 
deficiency of the carbo-hydrates in the diet of the Tas- 
manians made it therefore extremely difficult for tluiin to 
maintain the animal heat, and it is prol)al)le lliat sufficient 
temperature was only maintained at the expense of the 
muscular tissue. If this be sO', there was a great waste of 
bodily strength, notwithstanding the enormous cfuanti" 
±ies of food they consumed, and this again must have 


(l) iSfow called Puffins tenuirostris. 
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weakened their bodies to such an extent that they easily 
succumbed to any disease. The excessive protein diet 
did therefore not ])enefit the race, though it must have 
lasted for generations; in fact, though a tissue-builder, 
the protein diet made the race as a whole weaker. It is 
also more than probable that the insufficient quantity of 
fuel, which made it extremely difficult to maintain the 
recjuired temperature, paralysed the activity of the brain. 
During my studies I have dwelt over and over again 
on the absolute lack of inventive g'enius that was dis- 
played by the Aborigines (T). If my theory is correct — 
if the sluggishness of their brain is the result of the lack 
of carbo-hydraccons food and the excess of protein — 
quite a new light is tlirown on the ev(jlution of the human 
race. As I have shown elsewhere, the archaeolithic Tas- 
manians must have branched off before the Strepyian 
stage set in. Is it possible that the great change that 
came over the human race of that period is due to an 
increased consumption of carbo-hydrates? In fact, that 
the protein diet of the Mesvinien was superseded by a diet 
in which nitrogenous and non-nitrogen ous food was 
more suitably mixed, resulting in an increased heat of 
the blood, wdiich in its turn stimulated the brain. The 
greater activity of the brain led to those inventions wdiicb 
the Tasmanian race never could make, but which revolu- 
tionised the life of human lacings, that had been stagnant 
for millions of years? Is it probable that the Cro- 
Magnon race first adopted this new diet, and thereby 
gained that predominance which ena])led it to wipe out 
the Neandertal race, of wdiich the Tasmanians arc only a 
branch? If my theory is correct, it is a great pity that 
we have no measurements of the body temperature of the 
Tasmanians, because it may peidiaps have been some- 
what lower than that of the Fmropeans, 


(i) A peculiar g^roup of tronattas, Pap. and Proceed. Royal 
Soc. of Tasmania, 1909. See also Noetling Studies ueber die 
Technik der tasmanischen tronatta, Archiv. f., Anthropologic 
'Neue Folge Bd. viii., heft 3, 1909, pag. 197. 



ADDITIONS TO THE CATALOGL.tE 01 < THE 
MARINE SliELLS OF TASMANIA. 


JJy \V. L. May. 
(Read August 8th, 1910.) 


In the Proceedings of this Society for 1908 I pub- 
lished a list of additional species, and since that date a 
considerable number of new forms have come under my 
notice, which it is the object of this paper to place om 
record. 

The greater number of the following species were 
obtained during the Easter camp-out of the Tasmanian 
Field Naturalists’ Club at Freycinet Peninsula, in March, 
1910. 

The S.S. Koonookarra, Captain R. Plolyman, had been 
chartered by the Club, and was available for dredging, 
much of the success of the operations being due to the 
ability and active interest of the genial skipper. I had. 
provided suitable dredges and 200 .fathoms of wire rope, 
and on the two days (March 26 and 27), assi.sted by .several 
interested friends, 1 dredged in Geography Strait and due 
east from there in 15, 40, 60, and 80 fathoms, the greatest 
depth being some ten miles off the coast. 'Ehe nature of 
the bottom was very similar to that off Cape Pillar, ex- 
plored by Mr. C. Hcdley and myself in 1907, but not ((uite 
so hard, and there is probably considerably less current. 
Broken up polyxoa was very abundant. As was to be- 
expected, many of the same species occurred which were 
taken off. Cape Pillar in 100 fathoms; but, partly owing 
to shallower water being explored, and to the’ station 
being some sixty miles further north, many new species 
were taken, and also several most southern records of 
known Tasmanian shells,' previously; only known from 
Bass ' Strait. ■ ' ' : . ' ' v , ' 
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These researches go to show more than ever the wide 
'distribution of species on our Australian Continental 
shelf. Several recently described from deep water off 
both Sydney and Adelaide were here taken. 

liesides the record of species new to our list I include 
others which, although recorded, have hitherto been ex- 
tremely rare or of doubtful occurrence — in the latter case 
confirming* the previous recoi'd. Altogether over 50 
species are here added to our list. 

It is my intention to place as complete a series as 
possible of these new shells in the Tasmanian Museum 
collection. 

In addition to the species here listed, I have a number 
that appear new to science, some of which I hope to de- 
scribe at a later period in these Proceedings. 

I have to thank my friends, Mr. C. Hedley (of Sydney 
Museum), and Dr. Verco (of Adelaide) for kind help in 
identification 


LIST OF SPECIES, WITH NOTES. 

Sepia braggi, Verco; T.R.S., S.A,, 1907. Specimens 
are in the Tasmanian Museum collection wrongly named 
S. elongata D'Oi*b, on which authority it was included 
by Tate and M ay in their Revised Census. I also possess 
a Tasmanian specimen. 

Trophon recurvatus, Verco; T.R.S., S.A., 1909, 
Several examples in 80 fathoms off Schouten Island; also 
off Cape Pillar in too fathoms. 

Fascinus typicus, Hedley; Mem. Aus. Mus. IV. 
Several adult specimens in 40 fathoms off Schouten 
Island; previously only known here by a single immature 
specimen. 

Mitra bellapicta, Verco; T.R.S., S.A., 1909. Frederick 
Henry Bay, a few specimens taken from kelp roots 
washed ashore from deep water. 

Mitra retrocurvata, Veco; op. cit A number were 
taken off Cape Pillar in 100 fathoms. They vary some- 
what from the type, and the same varieties also occur in 
South Australia. 
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Terebra laiiretanse, Tenison- Woods; P.L.S., N.S.W., 
1878. A single adult specimen from 40 fathoms off 
Schoiiten Island adds this fine species to oitr list, it has 
considerable resemblance to some tropical forms. 

Hedley (Rec. Aiis. Mns., Vol VL) luis recently 
figured the species from a specimen taken in 300 fathoms 
off Sydney. 

Di'iilia lacteoia, Verco; T.R.S., S.A., 1909. Numerous, 
examples in 80 fathoms off Schouten Island, also plentiful 
off Cape Pillar in 100 fathoms. The commonest species 
of its family in the deeper water of our Continental shelf. 

Drillia saxea, Sowerby; R Mai. Soc., 1896. A num1)er 
were taken in 100 fathoms off Cape Pillar, and several in 
40 fathoms off Schouten Island. 

Drillia tiicarinata, Tenison-Woods; P.L.S., N.S.W., 
1878. Taken in 40, 60, and 80 fathoms off Schouten 
Island; most numerous in the shallower water. It shows 
here the same variation recorded by Verco (T.R.S., S.A.,, 
1909). 

Mangilia connectens, Sowerby; Pro. Mai. Soc., i8c)6. 
A common shell in D’Entrecasteaux Channel, but 
hitherto unidentified. 

Mangilia fallaciosa, Sowerby; P.M.S., 1896 (Daph- 
nella). Many specimens in fine condition were taken in 
100 fathoms off Cape Pillar. 

Daphnella bathentoma, Verco; T.R.S., S.A., 1909. 
Two specimens from too fathoms off Cape Pillar. 

Daphnella lamellosa, Sowerby; P. MaL Soc,, 1896 
(Clathurella). Several examples of this beautiful little 
shell were taken in 40 fathoms off Schouten Islaitd; also 
fragments in too fathoms off Cape Pillar, 

Daphnella triseriata, Verco; T.R.S., S.A., t909. 
Several specimens from 40 fathoms off Schouten Island. 

Mitromorpha angusta, Verco; T.R.S., S.A., 1909^ 
Numerous in too fathoms off Cape Pillar. 

Leucosyrinx recta, 'Hedley; Mem. Aus. Mus., IV. 
Three examples from 80' fathoms off Schouten Island. 
Add a genus and species to our list. 

Larina (?) turbinata, Gat. and Gab.; P.R.S., Vic., 1909. 
Three specimens (the largest living) occurred in 40 
fathoms off Schouten Island. It was previously recorded 
by the authors from our North Coast. This shell prob- 
ably requires a new genus for its reception; 
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Scaia invalida, Verco; T.R.S., S.A., igo6. Several 
specimens from 100 fathoms off Cape Pillar. 

Stylifer brazieri, An^^as; P.Z.S., 1877. I have a 
specimen taken by the trawler Endeavour " in about 30 
fathoms, Storm Bay, 1909. 

Lippistes gracilenta. Brazier; P.L.S., N.vS.W., 1877. 
One specimen in 40 fathoms off Schoiiten Island adds a 
genus and a most interesting species to our list. The type 
was from Darnley Island, Torres Straits, and this capture 
gives it a surprisingly long range in latitude. 

Lippistes rneridionalis, Verco; T.R.S., S.A., 1906. Two 
specimens in 80 fathoms off Schouten Island. 

Bittium turritelliformis, Angas; P.Z.S., 1877. 
diviual from 40 fathoms off Schouten Island. 

Triphora cana, Verco; T.R.S., S.A., 1909. One perfect 
specimen from Frederick Henry Bay, taken many years 
since. Another immature specimen from 40 fathoms off 
vSehouten Island. 

Triphora epallaxa, Verco; op. cit. Two examples from 
So fathoms off Schouten Island ; a very distinct form, and 
remarkable in the genus as being dextral. 

Triphora albovittata, Hedlcy ; P.L.S., N.S.W., 1902, 
1 have a specimen collected ])y Dr. Verco on our northern 
coast. 

Triphora cinerea, Hedlcy; op. dt. Several immature 
specimens collected on the North Coast. 

Triphora spina, Verco; op. cit. Three specimens from 
40 fatlioins off Schouten Island; a very elongated form. 

Triphora disjuncta, Verco; op. cit. Several specimens 
from 80 fathoms off Schouten Island; probably a variety 
of T. tasmanica (Ten.- Woods). Another variety, viz,, 
lilaciua, Verco, op. cit, was taken in 10 fathoms off Pilot 
Statical, d'Entrecastcatix Channel. 

Rissoa (Scrobs) jacksoni. Brazier; P.L.S., N.S.W., 
1895. Numerous in 10 fathoms off Pilot Station; it is 
very minute. 

Rissoa filocincta, Hedley; Rec. Aus. Mtts., Vol. VI. 
Taken in 40 and 80 fathoms off Schouten Island ; several 
specimens at each station. 
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Cyclostrema jaffaensis, Verco; T.R.S., S.A., 1909. ( )nc 
perfect shell from 80 fathoms off Schoiitcii Island adds 
this fine and peculiar form to our list The type was from 
90 fathoms off Cape Jaffa, South Australia. 

Cyclostrema denselaminata, Verco; T.R.S., S.A., ipoy. 
Several from various stations off Schoutcn Island, it 
varies considerably, some examples being fairly typical 

Gena terminalis, Verco; T.R.S., S.A., 1905. ( )ne ex- 
ample from 40 fathoms off Schouten Island. 

Emarginttia superba, Hedley; Rec. Aus, 11 us., Vol. 
VI. Taken in 40 fathoms off Schouten Island. Several 
specimens, the largest being 27 mill, in lengdh l)y 2i mill, 
broad, and is thus larger than the ty|)e which was taken 
in 300 fathoms off Sydney, This fine species, one of the 
largest known, was included in the Cape Pillar mollusca 
(RL.S., N.S.W., 1908). Owing to a mistaken identifica- 
tion, the species then taken for it, is not uncommon in 
deep water, and is so far unidentifie<l, having a strong 
resemblance to E. tenuicostata, Sowerby. 

Puncturella demissa, Hedley; Rec. A. IM, i<j04. 
Several specimens from 15 fathoms Geography Strait. 
This species ranges to New Zealand. 

Lepidopliuerus inquinattis, Reeve, Conch. Icon. Idle 
type in British Museum is assigned to Tasmania. It was 
not, so far as I know, in any local collection until taken 
recently by myself in 10 fathoms off Pilot Station, where 
about a dozen examples occurred. 

Chiton quoyi, Desh., An. Sans. Vert., VII. Taken 
under stones at Bellerive Bluff, February r2th, 1910. This 
New Zealand species was included by Tenison-Woocls in 
his Census, under its synonym of C. glaucus (Gray), but 
without giving habitat or any remarks, and for want of 
'confirnfation it was omitted by Tate and M'ay in their re- 
vision. It is now satisfactorily reinstated. It is curious 
Jhat its habitat should be so restricted as it appears to be* 
'Such a conspicuous form would not easily be overlooked; 
possibly it has been introduced on imported New Zealand 
oysters. 

Actaeon retusus, Verco; T.R.S., S.A., 1907. One ex- 
aniple fathoms off Schoutefi Island.; 



CylidiiTa protLimeda, Hedley; Mem. A. M., 1903, Vai‘. 
NFumerous in 40 fathoms off Schotiten Island. These 
shells have exactly the form of the type, but are quite 
smooth, showing none of the fine revolving sculpture 
which is typical. 

Pugnus parvus, ITediey; Rec. A. M., 1896. Five speci- 
mens from 40 and 80 fathoms off Schouten Island add 
this interesting little genus and species to our list. It has 
a wide geographical range. 

Cavolina inflexa, Lesueur, 1813. One specimen from 
80 fathoms off Schouten Island adds another species to 
our recorded list of Pteropods. 

Atlanta, sp. indet. One example of this genus was 
taken in 80 fathoms off Schouten Island, but is too im- 
perfect for specific determination. This is the first record 
for Tasmania of the class Heteropoda. 

Cuspidaria exarata, Verco; T.R.S., S.A., 1908. A pair 
and several valves from 40 fathoms off Schouten Island. 
This is an unusually large form, one of the valves measur- 
ing over 30 mill, in length. 

Ectorisma granulata, Tate; T.R.S., S.A., 1892. Two 
valves (a pair) taken by the trawler Endeavour in Storm 
Ray in about 30 fathoms. Two separate valves in 40 
fathoms off Schouten Island. Mr. Hedley (Rec. A. M., 
Yl.)y says this is a.Poromya, and the specific name is pre- 
occupied in the genus, but it may possibly be identical 
with P. loevis (Smith), Challenger report. 

Thracia myodorolcles, Smith, Challenger report, 1885. 
One valve in 40 fathoms off Schouten Island. 

Myodora pandoraeformis, Stutchbury. This species 
has long been on our list, but seems to have been un- 
known to local collectors. Many separate valves were 
taken in 40 fathoms off Schouten Island. 

Dosinia histrio, GmeL, van One valve occurred in 
40 lathoms off Schouten Island. 

Cardium pulchellura, Reeve. A yellow variety; was 
numerous in 40 fathoms off Schouten Island amongst 
ihundreds of specimens -of the usual colour. This is one 
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of the most plentiful and widely distributed s|)ecies in our 
waters, being commonly dredged in all depths from lo to 
lOo fathoms. 

Lucina crassilirata, Tate, 1.886. intmb(‘r of living 
examples were taken in Geography Strait in 15 fathoms; 
small dead valves in 40 fathoms three miles seaward. 

Rochefortia lactea, Hedley; .Mem. Aus. Mus., fM 
Geography Strait, 1 5 fathoms ; several specimens. 

Crassatellites aurora, Angas; P.Z.S., 1863. Several 
valves occurred in both 40 and 80 fathoms off Schouten 
Island. This is the most southern record. The type wa.^ 
from Banks Strait 

Cardita raouli, Angas; P.Z.S., 1872. Several valves 
of this very distinct species wei'e taken in 40 fathoms off 
Schouten Island. Another species on our list which ap- 
pears to have been imknown to local workers. 

Gardita delicata, Verco; T.R.S., S.A., 1908. Numerous 
valves in 100 fathoms off Cape .Pillar, 

Carditella exulata, Smith; Challenger report. Several 
examples taken at various times in Frederick Henry Bay; 
usually from kelp roots. 

Nuculina ((cyrilla) concentrica, Verco; T.R.S., S.A., 
1907. Several living specimens and valves add an in- 
teresting genus and species to our list; from 40 fathoms 
off Schouten Island. 

Leda ensicitla, Angas, P.Z.S., 1877. Ntimerotts living 
and dead in 40 fathoms off Schouteti Island. I 1 iis species 

external appearance fs exactly similar to Ix'^da lefroyi, 
Beddome, which is found in TEntrecasteaux Channel 
but the hinge teeth are very different 

Leda miliacea, Hedley; Mem. Aus. Mus., IV.' Several 
single valves of this small but distinct species weredaketi 
in 80 fathoms off Schouten Island. 

Limopsis eucosmus, Verco; T.R.S1,. S.A.,, 1907. Two 
valves occurred in 80 fathoms: off Schouten Island, 



Trigoriia margaretacea, Lamk.; Var. acuticostata, 
McCoy. Some perfect specimens and numerous valves 
were taken in 40 fathoms off Schouten Island. The ribs 
in this variety are closely set with short spines, giving it 
a very distinct appearance. 

Modiola linea, Hedley; Rec. Aus. Mus., VI. Several 
living and valves from 40 fathoms off Schouten Island. 
The species is very small, and very distinct from our other 
forms, but most nearly approaching M. arborescens. 

Philobrya tatei, Hedley; Rec. Aus. Mus., 1901. A 
number of single valves occurred in 80 fathoms off 
Schouten Island. Identified by the author. 

Philobrya pectinata, Hedley; Mem. Aus. Mus., IV. 
Also numerous as single valves in 40 fathoms off 
Schouten Island. 

Cyclopecten favus, Hedley; op. cit. Several valves- 
were taken in 40 fathoms off Schouten Island. 



THE DISTRIBUTION OF AUSTRALIAN LAND 
BIRDS (i). (Pl. VIL) 

By Robert Hall, C.M.Z.S., Col. M.ii.O.U, 

(Read 8th August, 1910.) 


Previously (2) I indicated the Geograpliical Distribu- 
tion of Passerine Birds in Australia, and what appeared 
to me to be the directions of their expansion over the 
Continent. 

The numerals (i to 9) were placed upon those por- 
tions of the map which I considered to be the natural 
avifaunal areas. Had I then realised the order in which 
they spread over the Continent I should have |)laced i 
where 8 is, 2 where i is, and 8 where 7 is now, and so on, 
•for convenience sake. 

At that time, when dealing with the PavSseres alone, 
the area 2 was strongest in species and area 3 in genera. 

I expressed the opinion that the Passerine birds of 
area 2 had their origin in the old Papuan sub-region, and 
that the greater part of the remaining Passerine l)ir(ls of 
Australia was derived from this area, travelling along 
three routes — from the N.E. to the W., from the N.E. to 
the S.K, and from the S.E. to the S.W. of the Continent 
(3). The present-day parrots do not lend themselves to 
-any of these lines of expansion, a recent evolutionary 
centre appearing to have been in area 7. Taking for 
example the large genus, Neophema, we find the line 
2, I, 8 unrepresented, and with only a single species in 
area 9, as the tip of the western wing. 

(1) Not incltiding the migratory Charadriformes a«d^ the 

swimming birds, and referring only to the Australian continent 
^nd Tasmania. ^ ' ■' ^ ■ 

(2) !Key, Bds, Austr. (1906). 

PL yii indicating . 
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To strengthen that opinion, I have tabulated the 
whole of the Australian birds, and find the same com- 
parison is ecfually strong with every area (4). 

From the Papuan sub-region almost the whole of the 
present bird fauna appear to have had their origin. 

Approximately 200 species of the 350 species of area 
2 gradually emigrated from area 2 into area i, while 170 
species of the 250 of area i gradually emigrated into area 

8, and gave it the greater part of its present avifauna. A 
census of the avifauna of Northern Australia shows that 
the greater part of the areas 2, i, 8 is the same with regard, 
to species, being numerically the strongest in species and 
genera in area 2, getting less in number as we travel from 
tlie Gulf country to the Fitzroy River country (area 8). 
That is the positive evidence. The negative is seen in 
the comparisons of the area 2 with 3 and 4, i with 7, 
8 with 9. 

In comparing areas 8 and 9 (i) I find area 8 has ap- 
proximately 200 species, and area 9 also has 200 species. 
Common to both are 100 species, leaving 100 species in 
8 and 100 species in 9 that do not encroach on each 
other's territory. The distribution of the species of this 
census shows that the 100 species of 8 are derived from 
!, and the 100 species of 9 are mostly derived from 6 and. 
7. The reason surely lies with the desert between 8 and 

9, and the desert of area 7, acting as a barrier to expan- 
sion. This does not exclude the migi*ation of species be- 
tw’een 8 and 9, which are a part of the 100 species common 
to both. 

Area 8 is conspicuously made up of the genera of the 
north, derived from area 2, while area 9 is as prominently 
composed of the genera of the south, derived from area 
6 and 4. This is exemplified in the Ploceidae of the north 
and in Neo]>]iema of the south. 

both areas 8 and 9 have scarcely any genera not re- 
presented in 2 and 4 respectively, while numerically they 
are very much weaker through the wave of emigration 
decreasing as it weht wei>tward. 


(4) The distribution of the genera and species is where they 
more commonly occur/ and certainly not a$ accidentals T 
further, sub-species recorded as such, and certain sub-species 
recently recorded as species, are mostly not included in the 
Tables. Gregory Mathews' Hand hist has been referred to. 

(I) See Table III. 
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In comparing the species of area i and 7 it is to be 
seen (i) that the birds of area i arc derived fi'om area 2, 
while the birds of area 7 are derived from 2, 3, 4, and 6. 

The mass of the species that are found in areas 2, 3, 
and 7 conjointly are not included in areas 8 and i. It is 
noticeable in the census I prepared to get these data that 
areas 7 and 6 are strongly connected by common species. 
I take it that the Darling River and the Lake Igvre 1 ‘a.sin, 
by means of their water ways, have licen important 
feeders of the eastern half of area 7. 

If the Cooper and Diamintina at one time ilowed into 
the Murray Basin, this was certainly a good o]>])ortnnity 
to reach Central Australia from the soutli-east. Since 
that period Central Australia had its Lake h'yre subsi- 
dence — a period of good food for the liirds. Tlien fol- 
lowed the salting of the central lakes, and a period 
great stress for all the animals. It is probable that tlie 
Wrd population was so reduced that a second series then 
w^'orked up from area 6, like those of that area. 

The Great Valley of South Australia in a series of 
suitable seasons would offer facility for liirds of area 6 to 
emigrate into the valleys of the Cooper and Diamintina. 

That the species of area 7, for the most part, came 
from areas 6 and 3, and for the least ])art frohi areas 2 
and I, appears to be so. The watershed lietwcen Ilnghen- 
den and Cloncurry may have had .some smaJI liarrier 
effect in the north. 

In comparing areas 2 and 3 it will be seen that a 
strong affinity exists. In area 2 there are 342 species, in 
area 3 297 species. Excepting a few species tliese 2t)7 
are found in area 2. The further soutli this emigration 
course extends the w^eakcr it becomes iti species 1lie 
tables show the decreasing values of 2, 3, 4, and 5, indi- 
cating the; area 2 to be by far the strongest in species: 
then 3, 4, and 5, each in order getting weaker than the 
last. , ~ 

Between the Hawkesbury and Richmond Rivers 
'■(areas ,3 and 4) we get a change of vegetation that affects 
the avifauna — plant-zone barrier. 


'(i);; See Tables I. and III. 
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Between areas 4 and S we have a water barrier. As 
‘Tasmania is considered to have been connected with 
Mctoria in post-gdacial times, it would appear as if vsucli 
forms as Mennra, ITsophodcs, and Sphenura would not 
enter the higher latitudes when they had tlie opportunity. 
This is so with a large ]3ortion of the birds of area 4. If 
they then existed in area 4, surely a larg*er proportion, 
including iMenura, should be showing in area 5. Pos- 
sibly IMenura got further south, in area 4, as Sarcophilus 
and Thylacinus died out, and was not far enoingh south 
when the subsidence of .Bass Strait occurred., 

At the southernmost end (area 5) of this eastern 
course of emig;ration there are ktiown to us only two 
genera peculiar to it, and one of them ill-defined (Acan- 
thornis'). Its close allies (Acanthiza and Sericoriiis) (i) 
are of a family that has mostly evolved its numerous 
species in Southern Australia, these two genera being 
scarcely represented in areas 2, t, 8, though represented 
in New Guinea. 

The western line of emigration, beginning at area 4 
and continuing througdi 6 to 9, is one of much interest. 

Area 9 has derived its avifauna from areas 7 and 6. 
Area 6 has derived a large portion from area 4. Area J, 
adjacent to 6, has locally evolved a part of its species, and 
sent a portion of it to area 6. 

Thus area 6 is larger in number of species than area 
4, pointing to the favourable conditions for species mak- 
ing by the already mentioned waterways of the Eyrcan 
sub-region. 

That area 7 appears to derive its genera and most <:d 
its species from areas 3 and 6 may be deduced from the 
• data of geographical distribution in the faunal sub- 
regions. _ 

An examination of these data will show that it is, least 
of all, in harmony with the areas 8 and i. It is not easy 
to prove tliat area 7 was not populated by immigrants 
from area 2, but it is easier to attempt to prove that it was 
in the greater part populated from areas 4 and 6. 


(i) Strangely enough the two closest ofTshoots of Sericornis 
in Australia are at the opposite poles of its eastern range, viz., 
• Oreoscopus in area 2 and Acanthornis in area 5- A coinparison 
*of the pterylosis of these three genera would be interesting. 
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From the same data I find that area 8 received its 
present g'enera and most of its species from area i\ which 
in its earlier turn received its forms from area 2. ^riuit is 
the northerly line of westerly emigration. 

In considering the distribution of the ])resent races of 
the genera, it would appear very much as if Western 
Australia had drawn its avifauna frf)m leastern Aiistralia, 
Lacustroica (i) is the only genus ]')eculiar to (), while area 
8 has only one genus peculiar to it. nf Lacustroica then‘ 
are no external characters that lead one to see in it a 
remaining form of an old fauna, and there is nothing on 
the whole face of the avifauna <^f Western Australia to 
indicate a western origin. 

Neither docs the indication point to an lC}'rcan origin 
in so far as genera are concerned. I'liere is iu area 7 not 
a genus peculiar to it, all being eastern and south-eastern 
genera. 

What the avifauna of 7 was like when tlie Idiylacine 
w’^andered about I.ake Eyre I am not ])reparecl to say, 
except that I believe it originally came from the north- 
east of the continent. 

It is the “ dead heart ’’ of Australia that has passed mi 
to area 9 the present fauna, assisted by area 6, portions of 
which evidently have passed through the same tronble- 
some period. 

The inferences drawn show the gradual blending of 
the areas i — 9, directly or indirectly, into area 2, or less 
remotely into areas 2 and 3 combined. 

We know that many of the Australian passerine 
genera are also represented in other zoological regioms— 
the Zosteropidic, Dicmid^e, etc. (2). 

A knowledge of the expansion of their areas w()ukl 
be interesting. Zosterops, from an Australian ])oint of 
view, has four much defiiected radii from the Papuan snb- 
region— (a) the northern coast of Australia; (1)) the^ 
eastern coast of Australia, altering its course in area 4 to* 
'pass into area 9; (c) Japan via China; (cl) South Africa, 
via the horn of Africa and India, The distribution of 
each radius, broadly speaking, is a continental, fringe. ' 


(r) Emn,' vol'ijc.y pi (tgto), 
(2}W.A.A.Sc., 'Brisbane p.,748. 
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RELATIONSHIP OF THE AREAS. 

Considering first the area 2, we find four associa- 
tions — New Guinea on the north, area 3 to the south,, 
area i westward, and area 7 south-west. In comparing 
the birds of New Guinea with those of York Peninsula, 
we find that the birds of the Peninsula are more closely 
allied to those of areas i, 3, 7 than those of New Guinea 
are to them. Area 2 and New Guinea have so many 
genera in common that Bowdler Sharpe united them as- 
the Papuan sub-region. The Paraclisea and Cassowary 
connect them (i). Area 3 is found by species to be more 
closely in association with area 2 than New’ Guinea is,, 
and less closely as far as peculiar genera are concerned. 
There are at least five (2) conspicuous genera in area 2- 
that are entirely absent from area 3. Other than these, 
there are at least five (3) conspicuous genera in area 2 
absent from area i : and at least five (4) conspicuous 
genera in 2 absent from 7. 

To indicate the strength of age of area 2 it may be 
seen that it has twelve well marked genera within it and 
peculiar to it as far as Australia is concerned. There are 
six more genera in area 3 than in area 2, but, excepting 
one, they are not peculiar to it. 

A suggestion, in explanation, is offered when referring 
to area 3. The ta])lc III. shows 342 species as found in. 
area 2. 

GENERA IN AREA 2 NOT KNOWN IN 
AREA 3 (s), 

(21 Generali 2^4 Per Cent, of the 172 Genera.) 


Gypoictinia i, 2, 6, 9 

Craspedophora . . 2 

Phony gam a .2 


( 1 ) As well as GraucaUts (Coi-acina), Grallina, Pinarolcstcs, 
Microeca, Malnrn.s, Ger’ygonc., Drymaoedus, Cracticiis, Kopsal- 
tria, Cinclostjma, CHmactcris, Pachyccpliala, .Poclargtts. 

(2) ^ Craspedophora, Prionoclnra, Hetcromyia.s, Arses, 
Caloniis. 

(3) Ptilorlii.s, Gcocichla, Acanthiza, Meliphaga, Meliornis 
(all present in area 3). 

(4) Cinnyris, Phonygama,* Craspedophora, Calornis, and 
Ptilorhis. 

(5) Most closely related to New Guinea genera. 
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3^0 


Prionodlira . » . . .. ..R 

Heteromyias 2 

IMacliaoorhynchits 

Arses 1,2 

Sceno])teetcs R 

(Jreoscopns : 

Cyrtostoniiis 2 

Lani]")rocorax . . . . 2 


Neochmia 3, 2, (S 

Pitta 1'., 2, 8 

Synia i , 2 

Tally sipte.ra 2 

IMicrog-lossus 2 

Alyristicivora i, 2 

jXIegapodius i, 2 

Rallina 2 

Eulabeornis . . . . i, 2, 8 

Poliolimnas , i, 2 


Area 3 is more closely allied to area 2 than it is to 
area 4, one reason showing in that it has 297 species to 
compare with 342 of ai*ea 2 (2), while it can compare with 
only 222 in area 4, and 243 in area 7. 

A stronger reason of its closer affinity with area 2 is 
that the great bulk of its genera arc allied to those of 
Papua. 

Certain genera (2) of area 3 present in 2 and absent in 
4 are examples. 

Still there are forms (3) that appear to indicate other 
than a direct Papuan origin, unless the generic links have 
been weakened and the species rapidly evolved under the 
different conditions of Southern Australia. In tlie con- 
cluding part of this paper it is considered they have been 
-evolved under the special Australian conditions. 

The greater number of Passerine genera of area 3 
over anea 2 (Table I.=:=7 per' cent.) may be marked' of 


(2) , Bathilda, , Foephila/Psetidogerygone, Poecilodryas, au'd' 
Plectrorhyncfms. 

(3) ;VSferico:rnis, Acantliza^' Plocei^ae,;;Bs|t|fcacif:orpel ' 
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doubtfiii importance when vsuch forms as iM'yzantha, 
Aidemosyne, Cinclosoma, and Pterypodocys are con- 
sidered. Taljle li. sliows area 2 to have 95 i^'enera and 
area 3 to have yo genera; while Tabic 111 . shows area 2 
to have 172 genera and area 3 to have 173 genera. 

The following table shows the genera of area 3 not 
found in area 2; — 


GENERA IN AREA 3 NOT KNOWN IN 
AREA 2 (i). 

(22 Genera=.T2j’'2 Per Cent, of the 173 Genera.) 


Hylacola 

Sericuliis 

Pterypodocys . . 

Sti])itnrns 

Splienura 

Origina 

Chthoiiicola . . . , 
Cinclosoma .... 
Gymnorhina . . , 
Acanthorhyn chits 

Myzantha 

Annelobia 

Stagaiiopleura . . 
Zonaeginthiis . . 
AidemOwSyne ... 
Atrichornis .... 

IMcmtra 

Callocephalon . . 
Neopliema .... 

Eitphema 

Pezoporits . . . . 


3. 4, <5. 7 , 9 

3. 4 

3. 6- 7. 9 

• • • • 3 * 4 . 5 . 6, 8, y 

3. 4> 6, 9 

3 . 4 

3. 4. 6 

..34. s, 6, 7. 8, 9 

• 3 . 4 . 5 > 6, 7, (8), 9 
3 . 4 , 5. 6 

I, 3 . 4 . 5. 7 , 8 , 9, 

3j 4- 5- 6, 9 

3. 4, 6, 7 

. . 3, 4, 5, 6, 7, 9 

3-7 

3 , (4), 9 

3 . 4 

3 - 4-5 

■ • • 3 , 4 , 5 . 6, 7, 9 

• • ■ • 3 . 4 , 5 - 6 , 7 
. . . . 3, 4. 5 - 6 , 9 


There are in area 3 certain j^encra al,)sent in 2 while 
present in area 4. It is these sontliern and central genera 
coming into 3 from areas 4 and 7 that make the genera 
of area 3 numerically greater than that of area 2. Ihit 
it is only to increase the number of genera, and not dis- 
turb the northern origin. Certain of the genera (2) in- 


( ) Not liaving a northern distribution (8, l, 2 ), with ex- 

.ceptions. 

(2) Atrichia, Meliornis, AeUiroedns, Piezorliynchiis, and 
Eopsaltria, 
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dicating this area as a well timbered and moivSt one, do 
not pass into area 7. 

Area 3 contains 297 species, while area 7 contains 243 
species, the bulk of which are derived from areas 3 and 
6. The genus Sericulus is the onl_v one peculiar to tlie 
area. 

The Bassian sub-region in its low latitudes gradually 
loses the tropical and sub-tropical forms carried on with 
the stream from 3 into the northern ])art of area 4. Area 

4 has its northern boundary between the Ckirencx* and 
the Hawkesbury Rivers. There the northern rich scrubs 
cease, as do the fruit pigeons. 

It has 222 species, which are more like those of area 
3 than any other area excepting 5, which is simply a 
severed portion of 4, having an insular fauna, very 
slightly modified. 

Of the 139 genera in area 4, four (i) are not to be 
found in area 3; twenty- two (2) in area 6; and forty {3) 
in area 5. This tends to show how the journey soutli 
gradualtly loses from the list of each area a growing 
number of genera. Twenty-five (4) are not to be foitiKl 
in area 7. Very few genera are added to area 4 from 
areas 7 and 6, and not any from area 5 (5), because there 
is no available continuous area from which to draw. The 
genus peculiar to area 4 is Pycnoptilu.s. 

Area 5 but for Bass Strait would be the scuithern 
faunal end of area 4. The insular area is evolving species, 
though with one exception making no genera different 
from those in area 4. 

Area 5 has 114 species. Of these, approximately, 100 
are contained in the 222 s])ecies of area 4: thus a!)out 100 
have been lost to this last part of the course of the 
southern emigration. The subsidence that formed bass 
Strait has not changed sufficiently the conditions of area*' 

5 to make' a specially noticeablie change in its fauna. 


(1) Calamantluts, Pycnoptilu.s, Mouarclui. 

( 2 ) e.g., Atrichia, , Psophodes, 'Oriolus. ' 

, (3) e.g., Ptilonorhynchus, Piexorhyiichus, Aegiiitha. 

(4Be.g., ^Menura, i^cnoptiltts, Sphentira., 

KvCs) 'Tribonyx is' accidental, 
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One genus absent from 6 that is present in areas 4 
and 5 is Cisticola. Cisticola in emigrating from 4 to 5 
did not get further south than the Bass Strait Islands. 

Acanthornis is the only passerine genus peculiar to 
area 5, while Tribonyx is the second peculiar genus. 

Area 6 with its 239 species appears to have been con- 
structed from areas 4 and 7. It would seem as if it had 
drawn largely from area 4, then passed many of the 
species on to area 7, dififerentiated certain of them there, 
and had returned to area 6 a part of each of those species. 
By this means it could make a large list of species. The 
hawks and parrots so largely represented in area 7 are 
mostly common to area 6. These are barely represented 
in area 4, thus making a distinct difference by two im- 
portant orders between areas 6 and 4. 

Xerophila, Amytornis, Oreoica, Drymsedus, and En- 
tomophila are not found in area 4, being immigrants 
from area 7 to 6. 

Eopsaltria, MeMornis, Acanthorhynclius, Pseudogery- 
gone, and Chibia of area 6 are found in area 4, but not in 
area 7. All but Chibia continue their westerly course in 
area 9. 

Origma, Menura, and Pycnoptilus, of area 4, do not 
find suitable country in area 6, and are absent from it. 

This area is devoid of strong opposing characters 
when compared with area 7, but because of the forms 
that are passing through it and not through area 7, to 
area 9, it is sufficiently differentiated to be recognised as 
an avifaunal area, ft is here that Lipoa and Menura 
almost meet — bii‘ds of the ultra-dry and ultra-moist 
country respectively. 

Area 7 is the broadest — and the desert area. The 
relation of Passerine genera and species to the other areas 
is shown in Table 1 . It is seen how it is least of all in 
affinity with areas 8 and i, and most of all with areas 
'6 and 3. 

The generic relationship of area 7 with the other areas 
may be shown by stating the principal geiiei*a of 7 absent 
in the areas, as follows: — , 
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3^4 


Area. 6. 

Araa 3. 

A rail 9. 

An.! a u 

BathildsL- , , , , , , 

EuAleiiia- 

Aide 3 iios.vue 

MyiAgra 

Gc IT V DTOor c . 

Staaithiden 

Amy tornis 

ECntoiii>’ 7 .:i. . . , ^ 

Mclip-lriga 

PhikMi«(iin. , . . , . 

SLflg<Tn()|)»let11TU 1 
AklenmNytu'. ,* | 

Pten »p«kIik’3 . . 
AciiiilhiK'hai'rh. 
LAinvti itids . , . , . 

Caiiumanthus . . . 
^Amtosuopliiki. . . 

1 , 1 

Calaimnllms. . . 
StagaiKipIctiiTL 

■I 



Area 4, 

Area c, 

Area A 

Chlauu^'clocleira,. 

Corcorax , 

Pe rice mis 

AE>iiel'Ocep{ia.ta- 

CiadosoiTia 

Hylacola. . , . , , 

Oraoioca, . - . , . , 

Acanthi 7.a 

M,cgalurtis | 

Entnomophila. , . 

Falcim cuius , . . 

Ftcropodocys. . j 

E iTiblem a . , . , * - 

St m') ot;i . 

Strepera | 





T 3 :e genera above as absent from area 6 . have a 
northern aixL eastern distribution: those abscmt from area 
3 a dr j country distribution (e^^ccpting certain of the 

Calainaniihi}'; those absent from area 9 have an eastern 
distributioii; those absent from area 2 have a soutlicni 
and westteni distribution; those absent from area 4 have a 
distribiution an districts of small rainfall ; those al>sent from 
area x are genera with a- southern distribution; while 
wantirig in area 8 are Strepera and M'egalurus. which are 
distributed all over the cotitinent excepting the north- 
west; Hykcola and Pterypodocys not represented iti 
Northern Australia; Sericoriiis and the other large and 
closely ahied, Acanthiza being scarcely, if at all, repre- 
sented in bToith-west Australia-' 

Area. 9 ai^peais to have for its bards two places of 
origin — areas 7 an cl 6. The westeaui plateau of Central 
AtistraKa Js contiuiaous with that of the eastern portion 
of Western Australia. There is in fact no barrier across- 
the whole of Southern Australia for those genera that can 
live in arid ooitn try,' 

In lire south-wst of area 9 there is a small area of 
country in which one may naturally be interested, It i,» 
isolated' and separated from its like by about lialf of the 
coBtinont, ',Its like is the south-east cornet- of Australia 
(area '4)« Yet it has genera' (i) that are found iu' area 4 
and O'Ot in the xoterveumg country*,, 


{3)-Ps;0ipbo'cte3i Atnebomts, an4 Spbemrra, 
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■ There is stih the feeblest kind of bridge in the broad 
tract of southland between Er^re Peninsula and King* 
George’s. Eoimcl 

I thinlv when the Diprotodoii was being embedded in 
the pleistocene limestone the conditions were favourable 
to the pas.sag'e of those genera now in the south-west, 
and coiisec[uentty not favoui*able to their return. I have 
collected Diprotodon remains on the southern end of 
Eyre Peninsula.' These are now in the Tasmanian 
hlitsetmi. The disturbances wiiicli formed the great 
valley of South Australia rather dislocated the western 
emigration course of the most southern birds from area 4. 

According to Professor J- W. Gregory (i) this is of 
much Later age than either the marine clays or desert 
sandstone oif the central plains of area 7. 

The Table I. shows ninety-nine species of Passerine 
birds found in area 9. Of these, two-thirds are to be 
found in area 7, as well as two-thirds in area 6, while 
only oiie-quarter of them is to be found in area 8. The' 
same table shows sixty genera. Excepting four genera 
the whole of these are to be found in area 6, and the 
wliolie of the same in area 7, excepting seven general- 
while in area 8 there are twenty genera absent. The 
effect of an mtervening desert on a fauna that is not a 
desert fauna is clearly seen in these western areas. 

Looking at the western line of emigration in the 
north, we hiid area i is the first western offshoot of the 
southern part of the old Papuan sub-region. 

A reference to the relation of species with other areas 
has been made, as above. Generically the position is a 
similar there being only six of the fifty-four passerine- 
genera absent from area 2. By the time the passerine- 
genera of area i had populated area 8 no less than nine- 
teen of these genera were found to be absent in area 8. 
About one-third of the passerine genera of area i is 
absent from area 7^ as follows: — Poephila, Mumia, 
Neochmia, Calornis, Eopsaltria, 'Monarcha, Piezorhyn- 
chus, Arses, Poecilodryas, Oriolus, Sphecotheres, and 
Chibia. Genera in area i other than passerine, and 


<s> “The Dead Heart of AastraliaT p. 241 (1909), See Year 
Book ComiBOiiwealth ipto, Geological Map. 
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absent from area 7, are: — Alcyone, Syma, Centropus» 

Ptilopus, Columba, Myristicivora, Lophoteiiuis, Macro- 
pygia, Chalcophaps, Petrophassa, Etilaljeoniis, Polio- 
limnas, Hydralector. 

To area 8 I have already referred with regard to its 
species. Of the order of Passeres (i) — 45 genera 77 
species — eleven genera and fifty species are not repre- 
sented in area 9. Twenty-five per cent, of the passerine 
genera of area 8 are not known in area 9,, ii per cent, of 
area 8 are not known in area i, and 33 i-3rd per cent, of 
area 9 are not known in area 8. Although 75 cent, 
of the genera of area 8 are recorded as found in area 9> 
it does not follow that they got into area 9 by means of 
.area 8, but rather that they emigrated into area 9 by 
means of areas 6 and 7. 

The generic contrasts of areas 8 and 9 are shown in 
the following two lists: — 


GENERA OF AREA 8 NOT IN AREA 9. 


PASSERES. 

Pitta 

Neochmia 

Poephila 

Bathilda 

Munia 

Philemon 

Tropidorhynchtis 

Poecilodryas 

Gerygone 

Oriolus 


OTHER ORDERvS. 
Eurystomus 
Alcyone 
Dacclo 
Entlynamis 
PhasianiiR 
Ptilosclera 
Petrophassa 
Geophaps 
LobivaiHiht.s 
Eula])eonus 


GENERA OF AREA 9 NOT IN AREA 8. 
PASSERES. 


Strepera 

'Gymnorhina (seen only 
in the southern part) 
Falcuncukis 
; Eopsaltria 
Pterypodocys 
Sericornis ' 

Acanthiza (i species) 

Pspphodes 

Caiamantlius 

Aphelocepiiala 

AcanthoPhaera 

Acanthogenys 


Annelobia 

Acanthnrhynchus 

Zonaeginthus 

Atrichornis 

OTHER ORDERwS. 
Lipoa 
Coturnix 
Neophema 
Spathopteris 
Poly tel is 
Glossopsittacus 
Eacustroica 


(i) Brit MttS. Cat Bds. 
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The following tables give the distribution of certain 
genera and species : — 


TABLE I.— PASSERES. (i) 


Area 

8 

I 

2 

3 

4 

5 

6 

7 

9 

Species 

Species absent in .. 

94 

120 

190 

153 

I 2 I 

55 

117 

(2) 

126 

99 


1-20 

2-44 

3-82 

2-53 

3-28 

14-14 

4-53 

6-29 

6-37 


7-37 

9-50 

7- S4 

8- 65 

I -109 
7-121 

4-47 

7-71 

6- 52 

7- 66 
5-90 

6-29 

9-61 

7-24 

9-46 

3 - 49 

4- 68 
2-69 
8-92 
1-96 

6-37 

8-72 

Genera 

45 

54 

77 

83 

71 

34 

65 

66 

60 

Genera absent in... 

1-5 

2-6 

3 - 1 1 

2-16 

3-4 

4-1 

7*5 

6-5 : 

6-4 


7-6 
9-1 1 

7- 16 

8- 19 

1-27 

7-30 

4-15 

7-28 

6- 21 

7- 25 
5-39 

6-4 

9-1 1 

4-17 

3-10 
9-16 
2-19 
, 4-21 
1-26 
8-34 

7 - 7 

8- 20 


TABLE II.— ACCIPITRIFORMES, PSIT^ACIFORMES 
TURNICIFORMES, RALLIFORMES, COLUMBI 
FORMES, AND THE NON-MIGRATING CHARAD- 
RIFORMES. 


Area 

8 

I 

2 

3 

4 

5 

6 

7 

9 

Species 

107 

124 

X52 

144 

lOI 

59 

122 

I17 

106 

Species absent in .. 

1-14 

2-11 

3-31 

2-18 

3-8 

4-2 

7-19 

6-13 

6-17 


7-37 

B-28 

1-44 

4-47 

6-12 

6-5 

4 - 3 b 

3-28 

7-25 


9-23 

7-55 

7-67 

7-48 

7-26 


9-37 

2-36 

8-27 






5^36 



9-37 










4.46 








1 


1-50 









8-52 


Genera * 

77 

8i 

95 

90 

68 

50 

80 

79 

78 

Genera absent in 

1-8 

2-4 

3-12 

2-6 

3-4 ! 

4-1 

9-9 

6-5 ' 

6*3 


9-17 

8-8 1 

1-24 

7-23 

6-5 

6-2 

7-10 

9-9 

7-3 


7-18 

7-19 1 

7-34 

4-25 

7-12 


4-16 

3-ix 

8-10 






5-17 : 



2-X3 










8-ts 




















|4-22 



(1) Brit. Mus. Cat Bds. (1877-1890). 

(2) Not taking into consideration ceiTain doubtful insular 
species. 
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TABLB: III.—LAND birds other than the MIG- 
RATING CHARADRIFORMS AND SWIMMING 
BIRDS (x.e.— Tables I, and 11.) 


Area 

8 

I 

2 

3 

4 

5 

6 

7 

9 

Species 

201 

244 

342 

297 

222 

I14 

239 

243 

20s 

Species absent in.. 

1-34 

2-55 

3 -II 3 

2-71 

3-36 

^-16 

7-43 

6-42 

6-54 


9-73 

7-74 

7 - II 2 

8- 120 

I-I 53 

7-iB8 

, 

4-94 

7-119 

6- 64 

7- 88 
5-126 

6-34 

4-89 

9-98 

3-77 

9-83 

2-T05 

4-1 14 
8-144 
1-146 

7- 61 

8 - 99 

Genera ... ... ... 

122 ^ 

135 

172 

X 73 

X39 

84 

X 45 

145 

136 

Genera absent in 

I-I 3 

2-10 

3-21 

2-22 

3-8 

• 4-2 , 

7-15 

6-10 

6-7 


7-24 

9-28 

8-27 

7-35 

7-64 

1 

4-40 i 

1 i 

6- 26 

7 - 37 
5-56 

i 

I 

6-6 

9-20 

4-33 

1 

3- 2X 
9-25 
2-32 

4 - 43 
1’45 

8-49 

7- 10 

8- 30 
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The values of portions of the preceding tables are 
shown in the following* comparative table of genera and 
species : — 

TABLE OF RELATIVE VALUES. 
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In the distribution of the birds under review there are 
certain points of interest — 

(a) The genera and species are numerically strongest 

in areas 2 and 3, those of area 2 not represented 
in area 3 being* northern or IhijRtan forms, while 
those of area 3 not in area 2 being mostly 
soiithei*n or central forms (prol)al)ly evolved in 
Australia), approximate 12 ])er cent, of the 
whole in each case. 

That the list of the genera of cither area 2 or 3 
is 16 per cent, stronger than the genera of any 
other area, while in species area 2 is approxb 
mately 20 per cent, stronger than area 3, and 33 
per cent, stronger than area 7, the next in com- 
parative strength. 

(b) The genera and species get less and less as they 

travel west from area 2 so far as the Fitzroy 
♦ River (area 8), and that they are mostly Papuan 
forms, or closely allied to them ( i). 

(c) The genera and species get less and leSwS the 
further south they get from area 3, the tropical 
forms rapidly decreasing in number, and giving 
place to many Australian-born genera and 
species. 

(d) The desert barrier maintains a difference between 

the Passerine genera and species of areas 8 and 
9 ^ 

(e) Area 7 derives its avifauna principally from areas 

3 and 6, while the birds of area 9 are derived 
from areas 7 and 6. 

(f) Pgrphyrocephalus appears to be the only genus 

common to areas 8 and 9, and i)eculiar to them, 
i.e., to the western third of the continent. There 
are many genera peculiar to the eastern third, 

(i) W. y. 'Legge, A. A. A. Sc., vol x., p. 22O, 1904/' points out 
that the avifaiuia of the Northern Territory would be closer x"e* 
lated to that bf New Guinea if the phyvsical features and vegeta- 
tion ^ were not so different. While Colonel Legge sees little 
affinity between the birds of my areas S and i and those of New 
'Guinea,, I am'',; of opinion that their origin can be traced to 'New 
Guinea and to area 7, rather than to We'Stern 'Austro- Malayasia. 



BY ROBERT HALL. 


331 


Emblema is one of the few genera peculiar to 
the western and central thirds (areas 9, 8, 7, i). 

The eastern third is rich in bird-life, in genera^ 
and species; the central third less so; while the 
western third is least of all, and not rich. 


It would appear that the present avifauna of the con- 
tinent of Australia has been derived for the most part 
from north-east Australia. 

Mirafra, Pomatostomus, and Xerophila appeal to me 
as being among the few Passerine genera that entered 
Australia by way of the Timor-Australiah land associa- 
tion. They are not Papuan, and the family is unrepre- 
sented in that area. Yet Xerophila has in New Zealand 
the allied genus Certhiparus. 

Cape York Peninsula rather than the old connection 
Avith Timor is the door into Australia by which the 
Passeriforms have entered. The Indo-Malayan birds 
were probably not attracted to this continent, the char- 
acter of the north-west being indicated in Timor. They 
passed on to Papua. 

A third type of distribution, viz., that from the home 
nucleus, is shown in the Parrots, the Falcones, the Bower- 
birds, and the Weaver-finches. Altogether the parrot 
tribe contains 500 species, well distributed in tropical and 
temperate countries, the Austro-Malayaii being a sub- 
I'cgion of much interest in this revS])ect. It is in Papuasia 
that we find the nucleus of the parrots of the Australian 
region, expanding north, ea.st, south, and west. But this 
distribution from Pa].)uasia specially refers to the fruit 
and honey-loving Parrakeets and Lorikeets, which may 
be claimed as ])cing in particular Auslro-Malayan. The 
Broad-tailed, and the Grass-loving Parrakeets, which 
make up two large genera, are purely Australian. Here 
We have a fine example of a large sub-region with a 
physiography of its own evolving the parrot tribe to its 
own end. This is so as well with the Ploceidse. 


Judging partly from the tables of genera found in 
area 2, and missing from area ,3, and found in area 3 and 
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missing from area 2, the birds of North-east Australia, 
the stronghold of the birds of the continent, would appear 
to have had Papuasia as ■ the niain station from which 
emigrated the bulk of our birds. Following tliat a .second 
and minor station appears to have come into existence, 
which probabl}' evolved forms from their north-east 
ancestors, evolved in Australia, and consequently the 
■true Australian fauna. 





ABORIGINES OF TASMANIA.— THE NORMAN 
VOCABULARY. 


The, Rev. James Norman, the author of this 
vocabulary and the accompanying* notes, was for some 
years attached to a Mission in Sierra Leone. Fie arrived 
in Tasmania in 1827, and after temporary employment 
in Launceston and at New Town, he was appointed in 
1832 to the Chaplaincy of Sorell, which at that time 
included Richmond and Tasman’s Peninsula, and ex- 
tended to Swansea, on the East Coast. His removal to 
liobart upon his retirement from Sore|l in 1867 was soon 
followed by his death in 1S68. On the clay of his funeral 
all pu])lic offices in Hobart were closed by order of the 
Governor, as a testimony of respect for his long and 
valuable services to the colony. 


THE NORMAN VOCABULARY. 

3) Tragardik, nomercurtick, planewoorack — state of 
i pregnancy; teeaner— come ; tooreclur — bread; poonie- 

tlieiiar — child, alias pickerninny; moograr — dog; par- 
kalla (adopted) — ^beef; nummerwar— no ; parwar, par- 
warlar — yes; compomer— maids name; teurar — woman’s 
name ; wartermeediar — woman’s name ; widderernecldier 
— woniaids name; tringhener — ^to swim; mookcniir — 
water; temorkentir — to drink; iringhener — to swim. 
(P, 2.) [The natives are in general very adept swimmers, and can 
pass through the water, performing the most agreeable 
evolutions, with almost the same ease and rapidity as the 
piscine tribes themselves.] 

Togurlongur])erner — to dive. [This duty devolves 
upon the women, who are held in a state of subserviency 
by their husbands, and are made not only to provide fish, 
but to carry heavy hnrdens, imposed upon them by their 
unfeeling and ungallant partners. The mode of diving is 
thus: The female so engaged slings a basket round her 
neck, and with a stick in her hand .plunges into the deep. 
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After exercising this weapon to disengage the fish from 
the rock, she rises to obtain breath, and then repeats the 
operation, till she has succeeded in filling her basket. ] 

(R 3) Neunkenar, plegurtethar, neblx^teethenar— eye. |d'hc 
natives of this country are wonderfully apt in distinguish- 
ing objects at a distance. In this they may be said to 
compete with any people of the worhl. dlieir sense of 
hearing is equally remarkable; and here, vve cannot hel|> 
tracing the goodness of God, in providing for these 
benighted people such blessings as are meet to secure 
them from want, and to render them happy ])eings in 
common with the rest of the human creation. | 

Temokeniir — to drink, fl am not aware that the 
natives have discovered any herl)s which are capable of 
producing an exhilarating decoction, it has ])een found,, 
however, that in connection with the rest of the human 
(R 4) species, they soon contract a fondness for spirituous 
liquors, and arc equally lial)le to its concomitant effects.] 

Mokerloobrer — mouth; tegurncr — to cat; teernurlad- 
denarne — ear; to]>peltcc — go; dereuncr, neandrarncr--^ 
trinket. [The natives are very proud of ornaments, and 
set a particular value on knives. The>sc they use in 
dissecting their food, and seem to be fully aware of its 
superior properties as a carving utensil] 

Ploiicrpurtick — hungry, or, empty stomach; nartier- 
miniier, ragurner, parlertermiuner— hand; languonar— 
foot; neucougiilar, neugolar, picrackeniar, peccackerle- 
manier — head; weenar, weenaniarne— wood ; partrollcr 
(P, s) — fire. [The natives in the interior obtain a fire by 
rubbing together two pieces of wood— -one green and 
one dry— till the wood ignites by friction.] 

Rorertherwartenar— grass; plegurner, Iurcrenc‘r— leg; 
toowcenyar, larthethclar, warkelfcimer, lartlierteguriicr-^ 
sun, moon; toorar^ — rain; noonwartenar, eularmiuner— 
smoke: marlerpooten'd.ry , nornerg()()dtuiar— |)oiiltry: 

blagurdeddiar, wordiack— dead; [The mode of, disposing 
of the dead seems to differ in this country. To the 
(R 6) southward the Tody is committed to the flames. As soon 
'' ; , AS 'life is extinct a pile is', erected and the body left to- 
i',; ' ^ ' ,;Copsume. It is very common for the; mourner to^ preserve 
thii,, ashes, of the deceased, by enclosing them, in- a piece- 
fur side inwards^ and girding' 
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them about the waist. This will appear to ])e the most 
natural way for a barbarous people to dispose of their 
(lead, and somewhat in accordance with the method 
adopted by the ancients.] 

Toorcenur — sky ; monur, noonghenar — forehead ; 

trarwernar, kanewurrar — tongue ; warlerminncr — lips ; 
feebrerne, lopenarne — house; terrar — to cry; pillermalar, 
(P. 7) pickernar, mackererpillarnc — to laugh.; pannerecoco, 
garberebobere — gannnon ; parrarwar — go away ; logurner 
— to sleep; narrerrninner, parlerterniinner— shake hands; 
poackcrler, parnellar, warkellar — mussel (shell fish); 
larnar, peurar — stone; pareminner, rapprinner — prickly 
mimosa; peimgurnee, nartick — hot; catorar, warberter- 
teener — posteriors ; trungurmarteener, kaarwerrar — 

thighs; ploiier, plaanganer — stomach; lagiirnerbarner — 
(P. 8) hair; teebrarmokenur — appertaining to a woman; trar- 
werlarner, narrargoonar, teburcarloonar — In'east; 
pleancrpeiiner, narnerpenner — knee; ploner boniack 
(Stomach full) — full wStomach. [The noun preceding the 
adjective, similar to the French language.] 

Aricnar, peearner, pleeplar — spear; loneroncr, rnem- 
unrack — sick or unwell; neandrarncr — chief. [The 

greatest homage is paid to the chief of a mob, who owes 
his title to family inheritance. In the event of a tlemise 
without issue, a competition commences, and the title is 
awarded to the best speamman. The chief is generally 
remarkable for his superior strength, a cause of which 
is that he is under no solicitude about. his support, A\diich 
(P. 9) is abundantly provided both for him and his family 
through the resources of his subordinates. The appella- 
tion of ‘'Chief” is derived from that of a trinket, thereby 
inferring that this caput is provided with some ornamental 
distinction to denote his rank.] 

• Plandudcleuar, warteroodenar — native gum tree; par- 
rarwar — go away (imperative) ; loocroppenier — cata- 
maran. [This vessel is constructed by the natives for the 
purpose of crossing rivers. It is composed of two large 
sheets of stringy bark, which, after being well seasoned, 
are fastened together' with ciirryjong bark (a flexible 
substance which is capable, of being reduced to a very 
thin texture). It is of a buoyant description, but withal 
so inconvenient and , unwieldy, that the mariner is per- 
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(P. lo) petually up to his knees in water. Some of the blacks 
arc very hardy, and will venture out a way iti this 
precarious construction, but oftentimes ])er{sh in their 
perilous undertaking's.] 

Trokenur — to copulate. [Their mode of courtship 
is both uncouth and arbitrary. If a black fixes liis 
affection upon any particular woman, and slic relittffs 
his suit, he has recourse to every ])ossiblc method of 
tantalisation to render her time bunlensomc and miser- 
able. He watches over her day and m\i^*ht, and never 
ceases his fulsome overtures till he has alisolutely forced 
her into compliance for the sake of g'ctting rid of Ins 
importunities. Females arc estimated accordiipi;’ to their 
(P. ii) strength and their facility in diving. The conjugal state 
is attended with much drudgery and fatigue on the ])art 
of the women, who, though not held in that state of 
indifference and unfeeling subserviency whicli charac- 
terises other savage nations, are taught to consider them- 
selves subordinate to their husbands, and compelled to 
submit to their will and pleasure.] 

Tronecartec — look, behold; tyaner, teethaner — ex- 
cremt; noricldiack— no good; karvvarlcr— cold ; neener— - 
you; meener-~"me; carnec— to speak. [Also applicil to 
the neighing of a horse, the snorting of a ])ig, etc., etc. J 

(P. 12) Triagurlugurne, plegurlarnei— earth ; memunrack, 
loneroner-- sick or unwell. [When a native is overtaken 
by sickness which creates internal pain, it is usual for 
him to have recourse to bleeding. The remedy he ado]>ts 
on the whole is in immediate unison with that deploral)le 
ignorance and barbarity which characterise human 
nature in its impuHshed state. After filling his breast 
with deep and (Ircadful gashes till it copiously l)lee(ls, 
he proceeds to biud his joints witli ligatures 'made of 
curryjong bark or of the sinews of a kangaroo. If lie 
experiences no relief from this, he gives himself up to 
the embrace of death, fully convinced tliat lie is propelled 
to his fate by that irresistible spirit called “Ragurwropper 
(P. 13) dLagurwropperne,” and therefore, that mo' , 'human 
, means can avert his, predestined doom.' He' then 
becomes sullen 'and silent, and pertinaciously oxfuses to 
, partake pf any: nutriment save .water, of , whicli he drinks 
, ;'IO'an extravagant excess. This,, together with „the bar- 
, ;,,:;barp,tts process' at first resortjed to, generally: hurries 'him 
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to an untimely end. The sympathising' observer is 
particularly struck with this instance of the utter help- 
lessness of these wretched creatures, and finds his mind 
mechanically directed to the adoption of such measures, 
as are calculated to improve their state and to establish 
that union and brotherly concord which we as Christians, 
(P. 14) regarding them as the unfortunate creatures of the same 
Divine hand, should spare no pains to accomplish.] 

*Wcentiennar, partroltiennar — wood ashes; martiel- 
cootenar, nonermeenar — to dig; partrollarne, lennar, 
loeenar — musket; tooyar (adopted) — soldier; nonghenai*' 
— to run; larnar, teewartear, noeenar — stone; crackernee 
— sit down; parconiack, peemar — presently; tagurner— 
to go; penneagurner, neooncndenar — seaweed; warter- 
poolyar, nemeener — lazy; caranner — be quiet; arrocarel' 
(P. 15) — exclamation denoting surprise; lagueropperne — evil' 
spirit. [The blacks of this country, in common with all 
other ignorant and unenlightened people, are prone tO' 
superstition. Thus, they impute to the malignant agency 
of an evil and overwhelming spirit all the misfortunes 
and calamities which befall them, a great many of which 
are doubtless owing to that state of awful wretchedness 
out of which it hath not yet pleased the Almighty to 
call them. They believe in supernatural appearances, and 
have evinced a decided abhorrence on seeing the carcase 
of a dog which had been hanged. The unfiedged 
imagination in such instances becomes tainted, and gives 
(R 16) dreams, the delusive tendency of which to a 

rude mind may be supposed to inculcate a reality. Their 
belief in ghosts no'doubt originates in this very circum- 
stance.] 

Perrerpenner, Itigurpef neller — to throw ; martillar 
(adopted), mutton; neunkenar — to see; wongherne — to 
stay; marrarwar — ^to suck; crackcrpucker, tarnur — ^to kill 
or break; ninghenne-— to arrest or take away; planghener 
— to put or place; coorroo! — an exclamation; marnder-— 
there; trarwernar — ^to go; parragonee — to give away; 
(P. iy) peunerniinner, leallcrminner — a scorbutic complaint of an 
^ irritating nature to which the natives are wSubject. [In 
some stages it is really dreadful, and covers the sufferer 
with one complete and solid mass of corruption from 
head to foot It is also infectious. The natives are 
sensible of its approach, and where a plurality are 
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togctlior, they contrive to rid llienisclvcs oC it ere ii c;in 
attain to a bead. The remedy tbe\' adop! is }Tii])l(.'. 
Having* procured a small ])iec,e of wooib aiifl sl]ar|)eiual 
it at one end lamlj hardened it in the fire, lliey cimn 
nicnce h*) jFobe wherever lliey can discover a spnl (hat 
contains the c(jrnij)led mathT, hy the l!inei\ sniTnsion 
of winch the conijdaint deadens and tlisapj tears. This 
l8) operatitm, however, is attended will! some degrt'c i»f |)airu 
but is liighly efficacious.] 

Tcuininer, martbcnTeionienar — nails; vveeminer - 

more; iioorneanncr — strong; labberar— to hstk; lablierar 
nieener — look at me; cludlar! — an exclauia.tioii damoting 
pain; potthenar (adopted)— cuts in tlie liodv. |The rank, 
tribe, and family of a native are known by incisions, 
which are iniiicted a])out the breast and shoulders, aiul 
leave a lastingi inpircssion on the lx.xly so niutil;ited. | 

Lngitrnarmoonar, riagurner— to strike; narnenninner 
— to touch; narra — he, she, tlicy; teeagiirnanuernc, lie- 
iij) carnar — flatulent; pyagnrner (adiipteclH-tobaeco; mnv- 

mertewghenar — to rub; inartillarghellar (Jidopted) 

goat; pomeway, pewterway — to shut or close; leearway, 
Icangwullerary — to open; wortvs! — an exclamation denirt- 
ing pain; lecanner--to bite; neunar— flea. Triie mt lives 
very partial to — as a food.] 

Lagunierbarnerr~hair, [The w<mK!n shave off their 
hair with a ]3iece of flint or cut l')ottle, in winch lliey arc 
very adroit: and notwithstanding* the nneouth instrument 
made use of on the occasion, the operation is ])erformed 
with much apparent ease and without giving the least 
pain to the subject on whom it is exercised, 'fhey assist 
20 ) each other in this office, leaving a slight circular tuft 
around the head by way of embellishment,] 

Pootherenner^ — sparrow; trooiiar, nungurnunner— 
long grass; moonar— -wattle, tree ; mectherbarbenar, nioig* 
henar^ — peppermint tree; meetheiiar, pnngalannar— Imsli; 
raarnar, moonar— gum. [This food is higlily relislied 
'by the .blacks, who devour it in a manner rkher sur- 
prising to one who can discover none of its palatable 
qualities. The wattle gum is considered the sweetest and 
best] 

Moomere-^bark;^niokenur ttarwerlar— salt water or 
■ ' : , .the sea. / .fHeredikewise tlie adlective follows' the', noun.] 
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(P. 21 ) j\Iaenkoo, maenkannur — star fish; mayerkeperlartee 
— toadstool; worrar — to bring; niokenur (water) wooru- 
nar (luring) — bring the water. [The accusative precedes 
the verb.] 

Teaghener, rappee — to give; larthertegunier — to-day; 
parniere, marrarwar, borar — one ; pargonee wayabberner 
pargonee hicropperner — to pull a boat; marnenninner, 
petherwartenar — to spit; peulinghenar, plcgaghenar — an 
expression for the mode of salutation; plennar, neerar, 
neerack, meerorar — mushroom, not eaten by the natives; 
(P. 22) niarngurner — to roast; pooplanghenack, warkerooner — 
to walk; comecartenguner, probritthener — pig; larnger- 
ner — to stare or to track; lumbe — here; canghenne — to 
go back; pleallergobberner, loorener — neck; leearmoorar 
— a conveyance; languennee — to fold up; perretliener, 
lunyer — crow; mokerer — mosquito; troonghenne — to* 
prick; tallerpereener, narrynar, benghernar — to knead; 
tarrargar noonglienar, wolibberner, tarrarnarar — black 
beetle; croanghinnee — ^to climb; wolimmerner, tarrarn- 
(P. 33) derrar — opossum; pleathenar, terrar, woollar, illar-— 
kangaroo ; linghenee — ^to fire a gun, to scourge, to flagel- 
late; pleenduddiack, mancai* — raw (relating to meat); 
myagurmeener, wyattermeener, pentewartener — blood ; 
nayameroo carnee, neberle carnee — music. [This 

expression is composed of two words; ‘karnee” implies 
to speak. The natives are very sensible to the impres- 
sions of music, and have displayed a feeling almost 
amounting to ecstacy on hearing a well-executed sonetta 
or vocal glee,] 

(P, 24) Leekener, troanghener — nice or palatable; taccarnar,, 
tanganar — to ascend; wabberkennar, cangurlunghener — 
to descend; wyaniingherwungherner — a cat, a domestic 
cat; lingurninne — ^to move; callecooglienar, trubrarnaiy 
neerar — magpie: lecoonglienar, loangare — to blow (an 
action of the lungs) ; narnar, narnarnanne — maggots. [A 
large species of grub found under the roots of old trees. 
It is evidently a nutritious food, and is much eaten by 
the natives. It possesses a sweetish flavour, and, when 
roasted, is deemed highly palatable.] 

Linghenar, teererluttenar, langunierrar— wind (an 
action of the element);' parmerecoco, garberebobere — 
gammon, deception; melikener, pigurner — to kiss; toona- 
(P. 25) narnee— cockatoo; nebbertaltick, nayendree — ^to fall 



340 


THE NORMAN VOOABULARY. 


down ; rollanner — frog ; martheriddenar, pcelennar 
meethenar, leenar — iguana; tringberar, poakalar, mecra.1% 
parnllar — native basket. [The l^asket niaiuifaclured 1)\^ 
the natives is made of twisted grass, and is a very neat 
and ingenious piece of workmanshi]). It is used by the 
women when employed in diving, and is of a stnni- 
globitlar shape.] 

Worgoodiack — cramp; trarinerniar, triannar, [jcnar- 
thenar — bone; trogurligurdick, warthcrpoothertick—to 
(P. 26) hang as a culprit; tuernar, tucniarnar — clothing; neea- 
niarrar, loantaganar, moomtenar — skin; neugonar, w^'an- 
gurner, peiiagherermeener — the act of vomiting; kar- 
murar, karndurrenar — to bark; teeanderoodenar, triunyar 
— crow (bird); larrenar, larnar — pigeon; deanner, deerer“ 
witherbrar — lien's egg; poarunnar, paranerrar — wing (of 
a bird); warrander — we; loderwinncr — vvliite man; wiliar 
— black man; narrarcooper — ^very good; ])ayanerberwar 
(P. 27) — ^wo; wyandirwar — three; laggur (ado|)tcd), like or 
resembling; niggtir — it; gibbly — food; molcdderner — 
country or native place; licanghcner, licourar — to take 
off; toankhinnee, mokcnurminncr — to put on; tatr(:)an- 
ghincr, oonguricrpooler — to cut; turrurciirtar, tnrocnr- 
thenar — grape; pellogannar, ploocriminnar — spat (fish); 
talarprennar (adopted) — turnip ; jiarcouteiir — horse ; 

(P. 28) lagrcrminner, langaniack — fuldle; neenieriee- 

kenar, looteebcrneenerncr, loteeghenar — piclirt^; Isaiiun*- 
minner, wayeninner — a large speciCvS of ait, conunonly 
called piss-ant; moonghenar—urine; pro])ricdener^#Ofh»" 
bat; neboolyunar,' marnar, niarp()oeniar:enar— a 
toanner — dull, obtuse; niaggurickercarner-*-t. Sfvur auii^ 
])y the women in a standing ])usture, and accompaniecl 
by a slap])ing of the stomach; taggiii'iieelar, numeno- 
peetar— convalescent ; pleggurlcnninner, triagurliugherne 
— dirty ; allar! nomebeu!— exclamation indicative of sitr- 
(P. 29) prise;, 'wateroorarnar, heemgtioganar— pcacli. [Tins 

delightful fruit is not relished by the natives.] 

Jackeromenar-— large ; wollighercrperarner— 
good-bye; peucannar, ploogaraimter/ petttKionghenar— 

, to whistle; kayerpangurner, karnerminticr— to coax or 
caress; keuperrar— kangaroo rat; lillar--*-waddy. ' [The 
ly 'y ^ natives aye 'Very dexterous in: the wise; of missiles.' The 
waddy is generally used „ to’ knock . down birds/ The 
women sometimes use, it aS; aa:;0,ffiensive,wapon,, and on 
these occasipns/];>ecQme/yery,,''lom /A waddy is 
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about 18 inches in length and an inch and a half in 
(T. 30) circumference, is tapered at each end, and well smoothed 
off with a flint] 

Nee! nee! nee! — an exclamation to draw the attention; 
carnerwelegurner — to sing. [This appears to be an indis- 
pensable amusement amongst the natives. Upon occa- 
sions of joy or sorrow, or when the feelings are particu- 
larly excited, it is usual to celebrate their thoughts by 
singing. It is also resorted to as a pastime. The general 
character of their songs consists of one dull, monotonous 
strain, which is, however, bv no means harsh or disagree- 
able.] 

Parmerprar — plenty ; carmeener — whiskers ; cameuner 
— under jaw; warkellar — calf of the leg; naarwimier — 
upper jaw; laerpenner — kangaroo sinew; crimererrar — 
(P. 31) native tiger; telarnter — ^the back; terrewartenar — 
frightened; legurner — to wash, nagunner, nabrucker- 
tarner — to wipe; permayniertick — unfinished; peenguvar- 
. tenar — to stake. 

BEN LOMOND MOB. 

Leemoganner — The Chief. 

WOxAIEN'S NAMES. 

Teemee, Mallangarparwarleenar, Pcbberpooler, May- 
tyenner, Poorerplenner. 

MEN’S NAMES. 

Prignapannar, Pcuneroonerooner, Trallarpeen ara, 
(P. 32} Parthenierpcnnener, Carnerteetenar, Plaannerooner, 
Teetherwu])belar, Necmguramiar, Meewoolibberner, 1 ?ee- 
kirterar, Planegarrarttothenar, Mayennar, Teetherpooiier, 
T eewcrlerpooner, Trooiietherj>ooner, T errerpeenerlan- 
gunar, Poorooneenar, Lccncrcleanghencr, Larwarlarpar- 
warleenar, Pennerepurwurlennar, Larkigitnar, Tewter- 
pitnnar, Naggurpanner, Punnerweeglninar, Trcearpan- 
(P. 33) ner, Pennerooner, Loonerminner, Tinghcrerpcrrar, War- 
thcrlookertennar, Poothererterrar, Teewerlerpooner, 
Plengurerterrar, Pringurtoolerar, Tarthertildrer, Mower- 
tennar, Teeth ermoopelrar, Rangiir manner, Treegurpan- 
ner, Ebbelranner, Neandererpooner, Keeterpooner, Tee- 
lutterar, Tetigurerpamier. 
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BIG RIVER MOB. 
Monterpeelyartcr— The Chief. 


MEN’S NAMES. 

(P. 34) Perrcrparcootonar, Tcreetee, Moretiiuir, Cupiierlan- 
gimar, Peurupperknar, IVangurorterrar, Ncetier- 
cleener, Warternieeluttcrwcener, Waterlookertennar, Tin- 
g'urerperrar, Parlerterwopittener, Carwcrtcrwinncr, Lar- 
gminar, Teeth ernobberlar, Peuncrooner, Laartennar,, 
Pebberarnar, Plinghootenar, Parler])cupertcrteiiar,, War- 
ternammertinner, Traniereener, Naniekranner, 



NOTES ON THE NORHAN VOCABULARY, 
By Hermann B. Ritz, M.A. 

(Read October loth, 19x0.) 


The Norman Manuscript, containing* a vocabulary 
and notes on customs in use among* Tasmanian 
Aboriginals, was recently discovered among the archives 
deposited in the Tasmanian Museum, Hobart, and is now 
published in full in the Transactions of the Royal Society 
of Tasmania. 

It is of great value, as containing what is probably 
the only vocabulary now extant in the original manu- 
script, and also a number of incidental notes written by 
the same hand. 

The authenticity of the document is clearly established 
by the quality and appearance of the paper and ink, by 
the peculiar st3de of handwriting and spelling displayed, 
and by the^ nature of the disci'epancies between the 
vocabulary given there from that professedly published 
from a copy taken from the original manuscript. 

The evidence concerning the first and second points 
becomes convincing on inspection, and on inspection 
alone. The discrepancies alluded to may, however, 
properly be touched upon here. 

On the first page of the MS. we read an inscription 
written in pencil by a different hand: — “ By the Rev. J, 
Norman, Sorell, 332 woi'ds and 72 names of men and 
women.” 

This was probably done by J. E. Calder, to whom the 
first publication of this vocabulary seems to be due. We 
read in E, M. Curr s The Australian Race ” (1887), p. 
61 1 Norman's Vocabulary. — ^The following vocabu- 
lary, which has never been in print, was forwarded to me 
by the late J. E. Calder. It was collected by the late Rev. 
James Norman at Port (?) Sorell, Tasmania, at which 
place he resided for many years as minister. In what 
tribes the words recorded were in use is not known.” 
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It may be remarked that “ Port vSorell ” is an evident 
error for SorelL'’ There was no church at Fort Sorcdl, 
on the North Coast, in the Rev. J. NormaiPs time, but 
there was one at Sorell, where he actually lived as 
minister from 1832 to 1867. 

The author of the MS, came to Tasmania hi 1827, not 
long before the tribal division's of the Aboriginals were 
obliterated — in 1853 thei'e were practically no Aboriginals 
left in Tasmania — and all that can be said of the origin of 
the words in the Vocabulary is that they do not belong 
to the Western or Nortli-WcwStern dialects. The dialects 
have been already discussed by me in a ])aper which is 
among the Transactions in 190) of the Royal Society. 

In transcribing the MS. for the printer, tlie pages have 
been numbered for facility of reference, and the marks of 
length or shortness and the accents found in the MS. and 
in Curr's publication of Cakler’s list have 1 )een omitted, 
for several urgent reasons. Lower case initials liave lieen 
mostly substituted for capitals in tlie Vocabulary, for the 
sake of simplicity. The English equivalent is preceded in 
each case by a hyphen, and followed a full stop. 

* 

It will be observed that the alpluiljctical order and 
the placing of the English before the Tasmanian words 
an the Vocabulary, as given in the Calder-Curr last, are 
not in the MS. There, the words seem to have l>cen put 
down at random, and the list is occasionally interrupted 
by notes suggested by the last words listed. 

These notes arc very interesting in themselves, and 
specially so because they do not seem to have been incoi"*- 
poi'ated in any of the puldished accounts of the customs 
of the Aboriginals of Tasmania. It is probable tliat 
,Calder sent them to Curr, ,and the latter ignored them, 
aS', unsuitable for his, purpose. 

'Tn Tearranging' the words Calder or Ciut evidently 
''overlooked: "the ■ following;— Marlerpootenar, ' nomer- 
gO'ddenar'.,(p. 5), arrocare (p. I5),. niiighenne, ooorroO' '(p. 
'16),' cheilat '(p.'^: 18),: wdrk'"(p;? pootherehnar ' (p. ' 20), 
perrethener, tarrarnatrar , (p, deanneiy deererwither>^ 
Lrar (p„ 26)^ laggtir, moleddemetj talarprekiar • 
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A curious discrepancy occui's in the list of names at 
the end of the MS. Calder-Curr’s list gives only three 
names of the Big River Mob; the MS. gives twenty-three. 
The missing twenty are found in Calder-Curr’s names of 
the Ben Lomond Mob, but not together, as one might 
expect when a whole page goes astray, but four in one 
place, six in another, five in a third place, and five more 
at the end of that Mob. 

Calder-Curr’s note, Sexes of the Big River tribe not 
distinguished ” is not in the Norman MS.; it is above the 
heading “ Big River Mob’’ instead of below it, and is too 
vague to be of any value. As a matter of fact, the names 
used by the Aboriginals were really descriptions of the 
individuals denoted. Some of these descriptions would, 
of course, apply to women only, but others were quite 
general. For instance, ‘'swift foot” might evidently be 
equally applicable to a man or a woman. 

The Norman MS. has several words marked as 
adopted,” but while in some cases the resemblance to 
English equivalents is striking, in others it is doubtful, 
and it would be very difficult for anyone to speak with 
certainty unless he happened to be present when the word 
was first adapted to the Tasmanian habits of speech. The 
words for soldier (tooyer) and tobacco (pvagurner, i.c., 
bacca-na) seem to be the only instances of nearly certain 
adaptation; and even of these the latter looks suspiciously 
like pngana, i.e., tail, suggesting the twisted tobacco used 
by sailors. 

In conclusion, it may be pointed out that Calder’s 
transcription or the work of the printer, or the united 
labours of both, in many instances make the Calder-Curr 
words different from the corresponding word in the MS. 
It will therefore be advisable to base any philological 
arguments on the latter rather than on the former, espe-^ 
cially as they agree with other Vocabularies in a far 
greater measure. 

IT. Ling Roth’s edition of the Norman Vocabulary in 
'‘^The Aborigines of Australia” is evidently taken from 
Curr, as it contains the same peculiar discrepancies, and 
is, of course, later in date. 



NOTES ON THE GENUS LISSOTES, WriTl 
DESCRIPTIONS OF NEW SPECIES. 

(PI. V'llf. and IX.) 

By Arthur M. Lea, F.E.S., Government 
Entomologist. 

(Read October loth, lyio.) 


This genus of stag-beetles is almost confined to Tas- 
mania (a single species being known from Victoria and 
two from New Zealand), and in certain di.stricts and 
seasons almost every old log will be found to cover some 
specimens of it. Almost all the species, as with most of 
its sub-family, are very variable in size, in tlic shape of 
the mandibles, and in the tibial dentition, so that it ap- 
pears as if there are many more species than really exist ; 
in conseciuence several forms of the same species have 
been described under different names, and in all proba- 
bility mistakes in this respect will continue to be made, 
except, possibly even, by those who have large series 
under examination. 

Except in the case of a few very distinct species, it 
appears unsafe to identify single specimens of the genus 
from the published figures and descriptions, or to describe 
such specimens as new. Long series of many species 
have convinced me that all, or most of them, have nume- 
rous varieties, that without intermediate forms appear to 
be distinct, but which by such intermediate forms can 
quite readily be recognised as varieties only. 

The greatest variation occurs in the mandibles of the 
males. On some specimens they are twice as large as on 
otliers of the Same species. A decrease in their size is 
often accompanied by a decrease in the number of cusps, 
or these become less pronounced. When clenched also- 
the openings are stnaHep in proportion, owing to the 
mandibles being more Solid. j9l'hed:hbad^^ is generally 
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smaller, whilst the punctures, both on the head and pro- 
thorax^ are usually larger and denser; approaching the 
female t}'pe. An increase in v^izc of mandibles is often 
accoiii]3anied by an increase in the numbers or size of 
tibia 1 teeth. The cusps often vary in number and size 
on tlie different sides of a specimen. 

The ]a])rum is subject to variation, especially as re- 
gards its median prominence; its apparent sha])e also is 
affected by the opening or closing of the mandibles, and 
it is frequently partly obscured by grease, dust, and mud. 
Its clothing and the clothing beneath it also frequently 
affect its ap])earance, so that whilst at first it ap])ears to 
he a very satisfactory character, in reality it is of very 
little use for distinguishing species. 

The hind angles of the prothorax appear to be subject 
to but slight variation within the limits of a species. 

The mandibles of the females, although different to a 
slight extent, inter se, are so much alike that they arc 
practically useless for purposes of identiffcation. 

Two curious specimens were before me. One (see 
figure 42) was an hermaphrodite specimen of punctatus, 
having the left side male and right female. The other 
was a variety of curvicornis, having seven legs, the extra 
one jutting out from the left front coxa. They have been 
sent for incorporation in the tcratological collection of 
the Flritish Museum. 

I have to thank Messrs. Aug. Simson and H. J. Carter 
for allowing me to see all their specimens of the genus; 
but in particular Mr. Jas. A. Kershaw, who sent for ex- 
amination not only those of the National Museum, but 
also those of the Howitt collection, and as Professor 
Westwood received several of his types from J3r, Howitt, 
these were particularly welcome. 


LTSSOTES CURVICORNIS, Boisd. 

Var. subtul^erciilatus, Westw. opacus, Deyr. 

The original description of curvicornis is quite use- 
less, and Parry’s remarks (i) are of little use to the 


(i) Trans. Ent Soc., 1870, p, 64. 
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general worker. He says, however, that Howitt sent to 
Westwood “ specimens l:)Oth male and female of L. 
curvicornis, Boisd., under the name of L. canctoides,. 
Fal)., Dr. Howitt stating in his letter that the insect sent 
as L. cancroides appeared to him to he identical with L. 
curvicornis, grounding his opinion on an insect he had 
seen in Count de Castelnau’s collection. 1 his view ])roves 
to be correct upon comparison of the type s]>cciiuen with, 
the insect sent to Prof. Westwood.”" 

There is in the Howitt collection a male labelled 
“ Lissotes cancroides Fab. Tasmania' (2), and as this 
presumablv is identical with the species sent to West- 
wood, and stated by Parry to agree with the type of 
curvicornis, I regard it as curvicornis. In tlic same 
writing and the same collection is another specimen 
labelled “ Lissotes subtuberculatus Westw. Hobarton.” 
This also I believe to be correctly named (3), and if this 
is the case then subtuberculatus is a simple variety of 
curvicornis. 

The species is a rather common one about Hobart and 
Mount Wellington, and as it varies consi(ieral)ly the 
specimens at first sight appear to belong to two or more 
species. The males may be regarded as l)elongiug to the 
following races or varieties: — 


I, CURVICORNIS, Boi (typical). (Figs, i, 2, 3, 4-) 

Rather flat; head and prothorax with a more or less 
distinct bluish or priiinose gloss. Cuspidate mass of 
mandibles subl)asal, the mandibles when clenched enclos- 
ing a large apical space. A rounded, msually shining 
tubercle, half-way between each mandible and eye* 
thorax with small punctures; apex not subtuberculate in 
middle* 

" The female of this form is also rather depressed and 
its prothorax usually has a bluish gloss. 


Figure 14' a second and identical specimen in the 'same 
collection, 'is also labelled cancroides,' and from' Victoria;,’ but 
Victoria I believe tO'' be ,in error., ■ 

' ' (3) It agrees well With 'the descriptions j se e,', figure, S*. ; ' ' 
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2. Van SUBTUBERCULATUS, Westw. (Figs. 5, 6. 

7 , 8 .) 

NarroAver and less depressed than in i, and the bluish 
or pruinose gloss almost or quite absent. Cuspidate mass, 
of mandibles median^ the mandibles when clenched leav- 
ing but a small apical space. Cephalic tubercles absent 
or very feeble. Prothorax with larger and denser punc- 
tures, the apex in middle feebly raised, so as to appear- 
like two very feeble converging tubercles. 

Females (as also those of 3) rather narrower than the 
females of i, less polished, and with coarser punctures. 

Some of the narrower specimens of this variety at first 
appear to belong to Launcestoni, ])ut may be at once 
distinguished by the elytral clothing. 

3. N. van (Figs. 9, 10, ii.) 

Like 2; but prothorax not subtuberculate at apex. 

4. N. Var. (Fig. 8 would do for one of the males of this 
variety.) 

Like 3, but each shoulder with a conspicuous spot of 
golden clothing on both sexes. 

This variety I have only seen from the Gordon River 
(J. E. Philp) and Zeehan (Aug, Simson). 

All these forms differ more or less in the cusps of the 
mandibles, which are frequently different on the different 
sides of an individual. Tlfey ail, however, have the elytra 
more densely clothed and with longer hairs than on any 
other s])ecics before me, and the clothing on each elytron 
is usually in five or six rows, although the linear arrange- 
ment is not very apparent from above. On one of the 
National Museum specimens of the first variety, and one 
of Mr. Simson’s of the second, there are two distinct 
fovefe on the prothorax. The protliorax is rather strongly 
notched on each side of the base. The distinct teeth on 
the front tibiae vary in number from four to nine, but are - 
usually six. The length, including mandibles, varies from 
14 to 19 mm. The swollen portion of each mandible 
usually has four or five cusps, and above these is a strong 
tubercle. 
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In Masters’ Catalogue ojiacns was ascribed to }birr\’. 
Ft was certaiiily inciralerl in a ]ai';)er !rr Parry, ]>u[ in iliat 
paper it was avscriljcd to Deymbe, and given ])etween cjiio- 
tation marks, Deyrolle evidently having sent its descrip- 
tion (with that of several <alKT s-{)ecies) for iiudnsion in 
tlie paper, it is sitn])ly ;i eonn)ans.nn with ohtnsalsis, and 
in it there is absolutely nodiiiig to distingnlsh it fmni 
cnrvieomis, as al')ovc regarded, dlie ‘’ two little shining 
tubercles on the forehead” at first apjiear to ].)c‘ distinc- 
tive, but most of the specimens of curvicornis liavc t\V(') 
feeble swellings on the nuddle of the f<.)reliead, niui these 
are sometimes rather mewe prominent and sliiniiig than 
usual, so that they miglit c|uite fairly ])e regarded as small 
tubercles. 

f think it is extremely probable that tile t>’i)e of can- 
oroides is really a form of curvicornts (i), Imt that could 
only be determined on ceanparison with the type. 


LISSOTES CANCROiDES,, Ihibr. 

I have seen this name attached to several totally dif- 
ferent species, but not one of the more tlian 500 si)ecimctis 
of. the genus before me agrees with Westwood’s remarks 
(2) on the type, and in particular “the ])rothorax — the 
anterior marg*in~with a small sim]>lc (not bipartite) 
raised tubercle in the middle, close to tlie fore-margin 
and again, “ prothorax with a small central frontal 
polished tubercle.” I'kirry also (3) eoinments on the 
tubercle. Westwood and Parry only knew the ty])e, and 
whilst it seems |)robable that it is really an aberrant speci- 
men of citrvicornis, it possi1)ly enough represents an ex- 
tremely rare species, or one confined to a small area, as 
several uncloitbtedly distinct species are. 


LISSOTES LATTDENS, Westw. (Fig, 12.) 

This name has .aL:o been attached to several species, 
but the only specimen' I have seen that agrees with the 
^original , description and figure is one belonging to the 


(1) If so, it will as the older name take precedence, 

(2) Trans, ;Ent.' Soc„ London, 1871, pp. 371-373. 

3 ) LC, r87o, p. 6$. ' , . ' ■ ■ W ; : ■ 
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Howitt collection, and bearing a green number label 
^3585’’ a blue label Dorcus near cancroides;” but 
without a locality label. Westwood, however, received 
the type from the late Dr. Howitt, and gave the locality as 
Maria Island, and the east coast of Tasmania. 


LISSOTES OBTUSATUS, Westw. (Figs. 13, 14, 

57 -) 

A rather solidly-built species, more widely distributed 
in Tasmania than any other. There are specimens before 
me from Flobart, Mount Wellington, Ben Lomond 
(4,000 feet), Mole Creek, Great Lake, Fliton River,. 
Parattah, etc. One (Fig. 13) bears the Rev. T. Black- 
burn's label obtusatus, and two others from the Howitt 
collection are so named (one of them, however, probably 
in error, is labelled as from New South Wales.) 

The males vary in length from 13 to 19 mm. When 
clenched their mandibles usually leave two openings — a 
small one at the apex, and a somewhat larger one at the 
base; but the apical one appears to be frequently absent. 


LISSOTES LAUNCESTON!, Westw. (Figs.' 16, 17,, 
18, 19, 20, 21, 22.) 

Commented on by both W estwood and Parry as close 
to obtusatus. Parry I’emarks (i) : — It is the opinion of 
certain entomologists that this may ultimately prove to 
be a mere local form of L. obtusatus.” The differences 
pointed out by Westwood, however, appear to be con- 
stant, but the two species, or races, may usually be readily 
distinguished by the mandibles; when agape in Laun- 
cestoni, each is seen to have a strong conical projection 
near the base, and even when clenched the projections are 
visible. In obtusatus each mandible is there usually more 
or less evenly rounded off (2), but there are several inter- 
mediate forms before me. But even if Launcestoni is to 
]>e regarded as a variety, it is one well deserving of a. 
name. 


(1) Trans. Ent. Soc., 1870, p. 97. 

(2) Compare figures 16 (Launcestoni) and 15 (Obtusatus), 
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One of the vSpccimens before me bears a la])el of J\lr. 
Blackl^uni’s, “ Seems identical with a Lissotus 1 am de- 
scribing as new (i), niandibs a little different, l)itt tliat is 
a very frecjiient occurrence in Lissottts.” Anotlui* ])ears 
his lal^el ‘ forcipnlaf These two s])eciinens differ con- 
sidera])ly in size, in shape of the man<li]>les, and punctures 
of the prothorax, ]>itt I am convinced that tliey are simply 
forms of Launceston i,” 

Tlie female, unknown to Westwood, differs in ])t‘ing 
smaller and rather more depressed, prothorax more 
rounded in front, witli median line more conspicuous, 
punctures coarse, denser, and more uniform, liead much 
smaller, with coarser and denser punctures and the man- 
dibles of the usual female form. 

Hab. — Wynyard, St. Patrick s River, Last and West 
Tamar, Strahan, Launceston, Beaconslield, iMole Creek, 
Zeelian, Frankford, Ulverstone, Burnie. 

LISSOTES MENALCAS. Westw. (Figs. 23, 24. 25, 26.) 

Readily clistingnished from all other species by its high 
polish, peculiarly shaped prothorax, and largely excavated 
head. Each mandible has two apical cusps, and a strong 
sub-conical tubercle on the upper surface rather close to 
the apex. When clenched the enclosed space is large and 
single. The labrum is sometimes feebly notched at its 
apex, but is generally obtusely triangular, and is some- 
times slightly upctirved at its tip. The distinct teeth on 
the front tibiae vary in number from six to nine, but are 
usually seven. The length varies from 16 to 24 mm, 

It is perhaps the most, distinct species of the genus, 
but is rare in collections. I have seen several other species 
labelled menalcas, but although in some respects they 
agreed with the original figure, they were all without tlie 
high polish characteristic of this species, and which at first 
sight causes the males to appear as if coated with black 
enamel 

' The 'female, unknown to 'Westwood, is, also highly 
polished, but the polish is less conspicuous owing to the 
punctures Being much' denser and larger, especially on the 
head and prothorax.' The, prothorax is smaller and less' 
convex,' with the, median line wider and, deeper,' and the 

(i) Mr. Blackburn evidently abandoned Ins intriition -of de- 
scribing species ; of Lissotes. 
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middle of the apex Fcarcely biIo]>ed. The head is much 
smaller, the lal^rum apparently always notched, and the 
surface immediately behind the labrun? raised into a sub- 
conical but obtuse tubercle. The mandibles are of the 
usual female type. 

Idle species was recorded liy Westwood from New 
Holland, and as possibly from New Zealand, but is prob- 
ably confined to Tasmania. The specimens before 
me are from Long Bay, Three Hut Point, and ]\Iount 
Wellington. 


LISSOTIiS FORCTPULA, Westw. (Figs. 27, 28, 29, 

30, 31-) 

Ten males, all from about Plobart, appear to belong 
to this species; they vary in length from 9}^ to I2}d mm 
(i). The teeth of the front til^ise vary in number from 
three to five, and are usually four (on the type there were 
five). The mandibles usually sweep round as in the 
original figure, but the tips are not exactly alike on any 
two specimens. On some very small ones the enclosed 
space is considerably smaller in proportion than on the 
larger ones, Westwood makes no mention of clothing, 
but on the figure the sides ai*e drawn as setose. On all 
the specimens befoi'e me each elytron has fairly long hairs 
in five rows, and with some much shorter hairs, also in 
I'ows; but they appear to be all rather easily abraded, and 
the linear arrangement is not at once apparent. 

Two other males (Fig. 31) differ from the more 
typical specimens in having the mandibles terminated by 
two simple cusps, with the inner apical portion naiTOW 
and simple. 


LISSOTES SUBCRENATUS, Westw. 

Only the female of this species was described by West- 
wood, and uxitil the male has been described after a care- 
ful comparison with tlie type itself, it seems very undesir- 
able to identify any species as subcrenatiis. It is to be 


(i) The type was described as six lines in length, but the 
indicator at the side of the fi.gure is nearly seven lines. 
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regretted that Westwoods original intention (i) not k> 
describe the species until the male was known was not 
adhered to. 


LISSOTES FURCICORNLS VVestw. (logs. 32, 33.) 

Readily distinguished from all other species by the 
peculiar mandibles and strong* cephalic tubercles: the 
latter, however, are much less conspicuous on small 
specimens than on larg*e ones. The length, including the- 
mandibles, varies from 12 to 20 mm. 

It appears to be confined to Victoria, and is the only 
ex-Tasmanian species known to me. 


LISSOTES RIJDIS, n. sp. (Figs. 34, 35, 36, 37, 58.)' 

Male, Black; sides setose. 

Head wide; a strong projection behind each eye and 
a less distinct one in front; front somewhat obliquely and 
feebly flattened; with large round punctures, dense at the 
base and sides, and becoming sparser and smaller else- 
wdiere, and almost absent from the middle of the front., 
Labrum rather feebly pointed. Mancli])les moderately 
stout, about as long as head or somewhat lougexq strongly 
concave at inner base; with a strong projection near base, 
upper surface with a strong projection at middle, lower 
surface between this and apex with a bi or tri cuspidate 
mass. Prothorax very little, or not at all, wider than 
widest part of head> sides finely serrated and gently 
rounded, towards ba.se somewhat olxlicjuc l>ut not 
notched; apex widely rounded in middle, somewhat flat- 
tened or feebly depressed along middle, on each side of 
which, the punctures are smaller and' sparser than else- 
where, where, the^y are dense and rather coarse. Elytra 
with shoulders slightly projecting laterally; xleiiselv and,, 
coarsely '.punctate;, strise and, interstices vtry feebly do- 
fined ^ 'Length, .excluding. mandibles, I2j4— 20 (female 12, 
— 15) mm. 


(t) Tranh Knt Spc., 1B70, p', gg*',." 
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Female differs in having the head much smaller, its 
-sides not projecting behind eyes, punctures much denser 
and more evenly distributed; mandibles vei-y acute at tip, 
■and each with a single aaite submedian tooth; prothorax 
no wider than elytra, sides more rounded and with some- 
what denser and more uniform punctures, and elytra with 
rather smaller punctures. 

Hab. — Tasmania: George’s Bay, Forester River, 
Denison Gorge, Lottah (Aug. Simson), Sheffield (H. J. 
Carter from H. H. D. Griffith), Frankford, Wilmot, 
Ulver stone (A. M. Lea). 

One of the specimens (Fig, 34 ) before me bears the 
Rev, T. Blackburn’s label, Lissotus menalcas Westw.,^’ 
and on this authority I previously distributed under that 
name many specimens of the species; but it is not even 
close to menalcas, being subopaque, the average size 
smaller, mandibles different both from above and from 
the sides, head not largely scooped out in front, prothorax 
much less convex, with sides very different, etc. 

A subopaque rough species, of which specimens ai'e 
usually above the average size of the genus. Some of 
the smaller males have the licad not much larger than 
those of the females, with the mandibles considerably re- 
duced in size. When the mandibles are clenched the 
strong basal projections, which vary considerably, almost 
meet considerably in advance of the. labrum. The citsps 
towards the apex are nearly always two or three in 
number, ])ut are sometimes very feebly defined. The 
;unooth s]3aces oh each side of the middle of the protliofax 
arc more distinct on some vSpccimens than on others, but 
are never as distinct as in the two following species. The 
front tibicC have two very strong apical teeth, and usually 
three . or four other fairly strong ones, and there are 
generally a few smaller ones, some of which are often 
inserted between the fairly strong ones. The elytra are 
usually glabrous except at the sides, but on an occasional 
specimen a few short hairs are scattered about its surface, 
and more or less linear in arrangement. 

Ill this and the following species I have not described 
the punctures of the under surface, as they are invariably 
coarse or fine according as tO‘ whether they are coarse or 
fine on the upper surface. The large punctures on this 
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species (also with other species of the genus) are often 
filled with iiiitd, so that, to the naked eye, speciniens 
often appear of a dingy ]n*own. 


LISSOTES CONVEX US, n, sp. (Fig. 38). 

Male, Black, shining; sides setose. 

Head wide; eyes nearer the base than usual, tlic sides 
behind them not projecting and no wider than, if as wide 
as, the space across the eyes themselves; sides in front of 
eyes narrow and flattened, but not projecting. Rather 
convex, apex in middle almost vertical and feebly con- 
cave, with large, round, dense punctures at the sides, be- 
coming much smaller and sparser elsewhere, and in 
some parts entirely absent. Labrnm moderately long 
and pointed in middle. Mandibles comparatively slender^ 
each with a large obtuse projection at side of labrum, 
upper surface from middle to apical fourth with an obtuse 
ridge, ending in an obtuse projection, lower sindace be- 
tween this and apex usually with a strong cusp and a 
very feeble one. Prothorax slightly wider than head, 
sides finely serrated and gently rounded, towards base 
slightly incurved, but with the hind angles almost rec- 
tangular, flattened or very feebly clepresscd along 
middle ; with punctures varying from very minute to very 
large, and irregularly distributed, a conspicuous smooth 
space with very sparse and minute punctures along each 
side of the middle. Elytra with feel.)ly projecting 
shoulders; with dense but not very coarse punctures, of 
which two or more are frequently connected by fine 
transverse or oblique scratches; interstices and striation 
ill definech Length, 13—16 (female, xi'}4 — 3 C 2 j 4 ) mm. 

Female differs in having the head much smaller, with 
denser punctures of more uniform size, eyes more, con- 
spicuous, mandibles of the usual female type; prothorax 
smaller, sides more 'rounded and more strongly serrated, 
with the shining- spaces much less conspicuous,, and elytra 
with somewhat sparser punctures. 

' ' ' Hab.— Tasmania ; Burnie, Marrawah (A. M* Lea). 

There are five males before me and two- 'females, and 
I have described them as representing a distinct species. 
But possibly they represent an extreme variety of the 
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precedin;:^' species. They differ from it, however, in ])eing 
more convex (both sexes), the males with the projection 
at the inner base of each mandible larger and more ob- 
tuse, the tips somewhat different, the distance across the 
eyes actually the widest part of the head, instead of with 
projecting lobes in front of and behind same. They also 
are quite 'olack and sinning, although without the 
enamelled appearance of menalcas, so that altogether 
their general appearance is strikingly different. The 
female differs from the female of that species in the head' 
having somewhat sparser punctures, eyes more promi- 
nent, each mandible with its tooth rather nearer the apex, 
and not quite so acute, prothorax slightly longer in pro- 
portion, and elytra with somewhat spai'ser punctures. 

Each mandible could scarcely be regarded as having 
a cuspidate mass, as the subapical cusp is the only dis- 
tinct one, and this is so close to the apex that the apex 
itself appears bicuspidate or notched. Some of the 
punctures on the front of the prothorax, but not in the 
middle, are larger than any on the head. There arc 
usually six strong teeth on the front tibise. 


LISSOTES PUNCTATUS, m sp. (Figs, 39, 40, 41, 42, 
43, 44, 45 , 46). 

Male, iUack, subopaque; sides setose. 

Head wide, moderately convex, scarcely or not at all 
concave in middle of apex; sides slightly projecting be- 
hind eyes, and feebly or not at all in front of same. With 
dense, large, round punctures at sides, becoming smaller 
and sparser elsewhere, and sometimes absent from cer- 
tain parts. l.abrum strongly but obtusely produced in 
middle. Mandibles usually rather slender, each with a 
strong projection close to labrum; upper surface with 
two projections beyond the middle, lower usually with a 
strong cusp near apex, and a very small one behind it. 
Prothorax slightly wider than head, sides feebly serrated 
and gently rounded, becoming oblique or very feebly in- 
curved towards base; apex feebly rounded m middle; 
flattened or very feebly depressed along middle; with 
dense coarse and irregularly , distributed punctures, but 
along each side of middle smooth and with very minute 
punctures only. Elytra with feebly projecting shoulders; 
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very densely and coarsely punctate; striation and inter- 
stices very ill-defined. Length 13—17 (female “I5) 

nim. 

Hab. — Tasmania: Zeehan (K. lundlay), Strahan 
(Ang. Sinison), Magnet ((,). L. Adams), Waralab (A. Ai. 
Lea). 

Westwood’s figure of crenatus will give a good 
g«eneral idea of this species, but the tips of mandibles,, 
middle of prothorax, and mentiun, etc., are different. Ilie 
smaller specimens in some respects are close to the de- 
scription of forcipula, but the head is convex, and West- 
wood’s remark, "the anterior portion forming a large 
semi-circular depressed space, extending from the outer 
angles of the base of the mandi1)ies nearly to the hind 
margin of the head,” does not apply to one of the 65 
males before me. Forcipula also is a considerably and 
consistently smaller species, with different punctures and 
clothing, and so far as I am aware only occurs al)Ottt 
Hobart, whilst this species is only known from the west. 
At first sight it is very close to rudis, l)nt the mandibles 
are less robust, and when seen from the sides apjx^ar tri- 
cuspidate, instead of bicuspiclate, this being consistently 
the case in all the numerous specimens of both .species 
before me, except in a few with much smaller maiidil)les 
than usual. Compare figures 34 and 35 (rudis) with 39 
and 40 (pimctatus). 

On an occawsional specimen there arc a few hairs or 
setae on the chdra, in addition to those ()n the sides. The 
mandibles when viewed from the sides a|)pear to have 
two more or less conjoined tubercles on the upper sur- 
face, and these vary considerably in elevation and in size; 
there is usually also a swelling below them, so that the 
lower surface, appears to be tricuspidate. Most malcvS 
have the mandibles strongly curved and ratlier long, l)iit 
on some small specimens they are shorter and stouter, 
so that when clenched the space they enclose, is very much 
smaller in proportion ' than , on the larger specimens. 
'These small specimens, also 'Usually have the 'ceplialic 
punctures ;Considerably denser. The front tibiae usually 
have fi,ve,'or'' 5 ix''Stro'ng teeth,- with , usually smaller ones 
inserted between ■ them (except ’■ between ■ the first and 
second) ; but they are '.often diffierenl: ,on the, different' side,s 
of an inclividual. , - ' 
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The female is scarcely distinguishable from the female 
of rudis, and it differs 'from its male as does the female 
of that species. 

LISSOTES CORNUTUS, Boileau. (Figs. 47, 48.) 

Male, Black, feebly shining; sides setose, the e^dra less 
conspicuously than usual, but in addition nearly every 
puncture has a short stout seta. 

Head very wide, sides behind and in front of eyes 
feebly or not at all projecting, near each side and close 
behind the mandible a slight swelling (scarcely a 
tubercle), with a conspicuous medio-frontal subconical 
tubercle; towards sides with large, round, dense punc- 
tures, becoming smaller and sparser elsewhere ; a narrow 
apical space highly polished and impunctate. Labrum 
acutely produced in middle. Mandibles strongly curved 
and rather thin, each strongly and obtusely produced 
close to labrum, upper surface obtusely tuberculate at 
middle of base (sometimes very feebly so), and close to 
apex with a strong projection directed upwards, or up- 
wards and backwards; lower surface usually with a mode- 
rately strong cusp close to apex, and one or two very 
feeble ones behind same. Prothorax distinctly wider than 
head, sides finely serrated and scarcely rounded, near 
base somewhat oblique, with the hind angles widely 
rounded, apex gently rounded in middle, flattened along 
middle; with dense, rather coarse, and somewhat irregu- 
larly distributed punctures, but apical half with an im- 
punctate or almost impunctate space along each side of 
middle, and conjoined in front. Elytra with shoulders 
scarcely at all projecting; with very dense but irregularly 
distri1>uted punctures of moderate size, quite absent from 
the suture, which is highly polished; striation and inter- 
stices very ill-defined. Length, 14 — 18 (female 12 — 16) 
mm. 

Female differs from the male in having the head 
much smaller, with denser punctures of more even size 
and distribution, the tnedio-frontal tubercle rather less, 
and the sublateral swellings rather more, conspicuous; 
mandibles of the usual female type, prothorax no wider 
than the elytra, its sides more rounded and with stronger 
serrations, smooth spaces much less defined, and elytra 
rather more coarsely and evenly punctured. 
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Hah. — Tasmania: Stanley, Zeelian Stnison), 

Zeehan (K. Tindlay), Mag-net ((.), L. Adams), Waralaii 
(A.'M. Lea), (i) 

In general appearance close to ntdis and pnnctatus, 
blit readily distinguished from thovsc, and in fact from all 
species of the genus, by the cons])icttoits niedio-frontal 
tubercle, in front of which i.s a narrow higdily polished 
and impunctate space, cxtemling' almost the entire width 
of the apex; the suture is smoother than in other s|)ecies 
of the genus, and the elytra are usually feeldy alternately 
striped with black and dark brown, but the stripes are. not 
always traceable. 

The vsetose clotliing of the elytra is shorter and stouter 
than usual, .so that in fact many of the setie migdit ejuite 
fairly be regarded as scales ; they arc usually more notice- 
able towards the sides and apex, but that is |)robably be- 
cause those parts are less subject to abrasion. The front 
tibiae usually have five or six strong teeth, with, a !ew 
smaller ones. The female in general appearance is much, 
like that of the preceding species, but may be readily dis- 
tinguished by its suture, which is much as in the male, 
and by its medio-frontal tubercle. 


LISSOTES LATICOLLIS, n. sp. (Figs. 49. 50, 51). 

Male, Black, sshining; sides feebly setose. 

Head wide, base rather strongly convex, front 
strongly sloped and widely but rather shallowly concave, 
towards each side at about one-fourth from the apex 
with a strong ami somewhat conical tubercle; sides be- 
hind eyes somewhat swollen, but not conspicuously pro- 
jecting, in front of eyes feebly incurved to near apex, 
with mdderately large and fairly <lense punctures close 
to eyes, but elsewhere much smaller, sparser, and irregu- 
larly distributed.' Labrum 'wide, obtusely notched in 
miiddle. Mandibles moderately stout, each at base wide 
and; 'Concave invyardly, swollen yieat labrum, apex with a 
''small 'but acute notch, upper surface near apex' with 'a 
strong up'y^ard Trojectipn., .Pfothorax,larger than usual, 


(i) Recorded Bdileau as irdmAdstralia,'. but 'probably con- 
to the north-west and west, parts of Tasmania. 
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distinctly wider than head, sides almost smooth and more 
rounded than usual, hind angles widely rounded, apex 
almost truncate across middle, with the outer angles very 
fee]:>ly produced, middle not at all or very feebly im- 
pressed along middle; punctures fairly large at base and 
sides, but elsewhere small and sparse. Elytra less parallel- 
sided than usual, shoulders not projecting laterally; with 
moderately dense but rather small punctures, very sparse 
along suture; striation and interstices rather feebly de- 
fined. Length, i6 — ^19 (female 14 — mm. 

Female differs from the male in having the head 
much smaller, with coarser and more evenly distributed 
punctures, tubercles represented b}^ slight swellings, man- 
dibles of the usual female type ; prothorax smaller and nO' 
wider than elytra at their widest, sides more evenly 
rounded and with somewhat stronger punctures. 

Hab. — Tasmania : Zeehan (Aug. Simson and K. 
Findlay). 

A large strongly convex species, with wide prothorax,, 
and conspicuously bituberculate head, and usually with 
the labrum feebly notched in the middle. The tubercles, 
are very distinct on all the six males before me, but vary 
somewhat in size. TwO' specimens have the elytra indis- 
tinctly diluted with red. The elytra have numerous small 
oblique scratches, many of which start from punctures. 
To the naked eye from certain clirections the striation 
and interstices are fairly distinct. There are usually five 
strong teeth on the front tibise. 


LISSOTES POLITLS, msp. (Figs. 52, 53.) 

Male, Black, shining; sides feebly setose. 

Head large, rather longer than usual, and with the- 
frontal slope nniisually long and feebly concave ; sides 
behind eyes evenly rounded, but in front of same strongly 
projecting and then very strongly incurved; greater por- 
tion of surface smooth and with small punctures, but 
towards each side, from close to eye to where it Joins with 
the lateral incurvature, abruptly vertical or slightly over- 
hanging, the space so marked off with coarse sculpture. 
Labrum somewhat acutely produced in middle. Man- 
dibles stoiit at base, strongly angular close to labrum, i 
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then strongly curved to apex, wlicre eacli is rather nar- 
rowly notched, with the apical projection rather longcr 
than the other; near apex with a strong ])rojection 
(almost as long as the portion <,)f mandible in front of it) 
somewhat curved, and directed upwards and inwards. 
Prothorax sligditly wider than head, sides smooth and 
parallel for most of their length, hind angles widely 
rounded, apex very fee1)ly roumled in middle; sides and 
base with dense and rather coarse ])unctures, elsewhere 
with sparse and minute ones, hdytra with shoulders 
rounded off; with dense and com])aratively small punc- 
tures; striation and interstices fairly clistinct. I^ength, 
17 mm. 

Female unknown. 

Plab. — Tasmania (F. A. Rodway). 

A very distinct species, although somewliat resem- 
bling the preceding at first sight; 1>ut the mandibles arc 
very different about the apex, tlie la))rum is pointed in 
the middle, the head is without conspicuous tu])crcles 
■ above the eyes, and the sides in front of the eyves are 
largely' scooped out, and witli the disc, marked off from 
the sides ]>y abrupt and sliglitly overhanging walls. The 
head of the type, measured along its middle, is longer 
than its prothorax, and its puncUtres, except at the sides, 
where, however, they are very confused in ])arts, are very 
snialL The up|)er tine of each manclil)le is much more 
conspicuous than on either the fwecediug or following 
species. The two front teeth of the front tiluje are of 
normal vSizc, but the others are rather smaller than usual. 
Tlie coarse puncturevS on the prothorax arc all sul)mar- 
ginal, but there are a few of moderate size about the 
middle slightly in advance of the base. 

A. smaller (15 mm.) specimen differs from the type in 
having the head considerably smaller, with the frontal 
.slope and', the punctures' much more conspicuous, the 
mandibles , stouter and sh.orter, with their sttlwbasal pro- 
jections more, obtuse, but the ; tips ^and the upper 'tines 
are 'the same, except that they are somewhat smaller; the 
prothorax", is smaller, with the sides more rounded; the 
elytra have '.smaller punctitre.s, and, the, front tibiae ',‘iia'Ve 
more and stronger teeth.; . j ’ 
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The two males before me are witliout locality labels, 
and I thought they were possibly from the West Coast, 
but Dr. Rodway on being applied to wrote of them: — 
'' I got your note re Lissotes, and am sorry that I cannot 
be sure as to the locality. It was obtained near Hobart, 
and I think probably from a ti~tree swamp beyond King- 
ston, where I often used to go for beetles. They are not 
from the West Coast; I am sure of. that.'’ 


LISSOTES RODWAYI, n. sp. (Figs. 54, 55 )- 

Male, Black, some parts dark reddish brown; mode- 
rately shining; sides fringed with rather long setae, and a 
few scattered about on the posterior slope of the elytra. 

Flead lai'ge and moderately wide, rather strongly con- 
vex; sides moderately projecting both in front of and. 
behind eyes, with a slight swelling near each side in 
front, but scarcely tuberculate; towards sides with dense, 
large, round punctures, smaller near base, and smaller 
and sparser and somewhat irregularly distributed else- 
where. Labrum feebly incurved to middle of apex, with 
a slight projection over the middle. Mandibles not very 
stouh except at base, where each is strongly produced at 
the side of the labrum, apex rather strongly notched, 
upper surface near apex with a strong projection directed 
upwards and inwards. Prothorax not much wider than 
head, and very little, if at all, wider than widest part of 
elytra; sides very feebly or not at all serrated, apical two- 
thirds almost parallel, thence o]:)licjue to base, with the 
hind angles widely rounded; apex gently rounded across 
middle, with a comparatively narrow and distinct median 
line; punctures for a narrow space dense and rather 
coarse along sides and base, about the same size but 
sparser along middle: elsewhere with rather smalL but 
fairly dense punctures. Elytra not quite parallel-sided, 
shoulders rounded, with moderately dense but rather 
small punctures, becoming* denser at the sides and pos- 
teriorly; striation and interstices rather ill-defined. 
Length, — 17 (female 15) mm. 

Female differs from the male, in having the head 
much smaller, less convex, with, denser and ^mostly 
coarser punctures, the sides scarcely projecting either in 
front of or behind eyes; mandible of the usual female 
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type; prei'thorax less transverse, sides more evenly 
roniuled and more n()ticeal)Iy serrated, and vvitli some- 
what coarser punctures, whilst on the elytra they are 
somewhat tiner. 

Hal).— Idismatiia ( A, kodu'ay ). 

In some res])ects close to the dt'scripllon and fu^atre 
of crenatus, but considerably lar^'er (this, however, may 
be of no importance) and each mandible witli three plain 
cusps or tines at apex, fnait head almost veiiieaj in- 
stead of concave, ruenlmn with corners scarcely rounded 
off (cei*tainly not “fere scinicircnlare ”) and apex of ])ro*" 
thorax not truncate (as tio-nred and deseril)t‘(I ). In some 
respects it resembles the two ])recedin.Jt’ s])ceios, hut tlie 
head is not conspicnonsly hitiil)ercttlate, and the sides arc 
not largely scooped out in front of the eyes. 

On three specimens (two males and one female) the 
prothorax is of a dark reddish brown, and both males 
have the greater portion of the head sonu'wluit darker 
blit not black; thevse alsO' have parts of tlie under surface 
more or less feebly diluted with red. All three have parts 
of the legs, and es])ccially the coxje, also dilntecl with 
red. There are two very strong teeth on the front tibiae, 
and from three to hve others of .small or moderate size. 

A male from Zcehaii in A,lr. Simson’s collection differs 
from the types in being entirely black, the head some- 
what concave in front, l)avSal projection of the mandibles 
much less conspicuous, ])rothorax distinctly wider than 
elytra, with its median (Icpresston wider and sliallower, 
and elytra with rather coarse punctures. Idle strong 
teeth on its front tibiae are six on the rigdit, following each 
other regularly, and five on the left, with two smaller ones 
between the third and fourth, and again betwceij the 
fourth and fifth. 

LISSOTES PARVUS, m sp. (Fig. ^56), 

Male, Black, somewhat shining; sides fringed with long 
'setse; elytra 'in addition with other clothing. 

Head, wide,;,' moderately convex,, with the front slightly 
'Concave p sides' rounded behind eyes and slightly project^ 
ing in front of same; a feeble swHling, sometimes almost 
a tubercle, towards each side behind the mandible; with 
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rather dense punctures of luoderate size, but becoming 
larger and denser towards sides. Labrttm rather fee]3ly 
produced in middle. Aiandibles short and stout, each 
near l^ase with a snbconical projection, then notched, and 
then feel3ly undulated or cus])idatc to near apex, wliere 
there is a fee])ie notch. Ih'othorax decidedly wider than 
head, ]}ut very little, or not at all, wider than elytra; sides 
hiiely serrated, and towards base feebly incurved, apex 
very feebly rounded across middle; sides and base with 
dense and coarse punctures, elsewhere fairly dense but 
smaller, and smallest about apex. Elytra parallel-sided 
for most of their length; shoulders slig'htly projecting; 
with dense and rather coarse punctures; striation and in- 
terstices rather ill-defined. Length, 10 — ii (female 9 — 
Toj^) mm. 

Female differs from the male in having the head 
much smaller, with coarser and somewhat denser punc- 
tures, mandibles of the usual female type, the prothorax 
le.-s transverse, with sides more rounded, and punctures 
somewhat coarser. 

Hab. — Tasmania (Aug. Simson), Hobart (A. M. Lea). 

A very small species, in size and, except for the man- 
dibles, general appearance, vStrongly resembling forcipula, 
but the mandibles very different from those of that 
species, or in fact of any other species of the genus, being 
unusually short and solid. 

The clothing appears to be easily abraded, but one 
specimen in perfect condition has the elytra clothed with 
rows of long hairs, with short stout setae, almost scales 
(as on cornutus) on the interstices, and similar stout setae 
are on the sides of its prothorax. But most of the speci- 
mens have the long hairs and stout setae entirely abraded, 
or greatly reduced in numbers, with the marginal setae 
also reduced in numbers. An occasional specimen has 
most of the derm more or less noticeably diluted with red* 
The inner edge of each mandible between a rather deep 
notch in front of the sub-basal projection and a very 
feeble subapical notch, is sometimes almost straight, but 
it usually has two or three feeble cusps. There is usually 
a feeble tubercle on each mandible about its middle, and 
fairly close to the inner face, but it is not visible from the 
sides. There are usually five, but sometimes only four, 
strong teeth on the front tibiae. , 
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EXPLANATION OF PLATES VIIL AND IX. 


Figs. V'\ 2, 3, 4 — Lissotes curvicornis, Bot. Heads 
and front tibia. 

Figs. 5, 6, 7, 8^ — Lissotes curvicornis, Boi, var. snl)- 
tul)erculatus, Westw. Heads. 

Pigs. 9, lo, II — ^Lissotes curvicornis, Boi, van three. 
Heads. 

Fig. 12 — Lissotes latidcns, Westw. Head, 

Figs. 13, 14, 15 — Lissotes olitusatiis, Westw. Heads 
and front tibise. 

Figs. 16, 17, 18, 19, 20, 21, 22 — Lissotes Launcestoni, 
Westw. Pleads and front tibia. 

Figs. 23, 24, 25, 26 — Lissotes mcnalcas, Westw. 
Heads, front tibiae and upper lips. 

Figs 27, 28, 29, 30 — Lissotes forcipula, Westw. Heails 
and front tibiae. 

Fig. 31 — ‘Lissotes forcipula, Westw. Head. 

Figs. 32, 33 — Lissotes furcicornis, Westw. Heads. 

Figs. 34, 35, 36, 37 — ^Lissotes inulis, Lea. Heads and 
front tibiae. 

Fig. 38 — Lissotes convexus, Lea, Plead. 

Pigs. 39, 40, 41, 42;B 43, 44, 45, 46 — Lissotes puno 
tatus, Lea. Heads and front tibiae. 

Pigs, 47, 48 — Lissotes cornutus, Boileait, Heads. 

Pigs, 49, 50, 51 — Lissotes laticolHs, Ixa. Head, front 
tibiae and ]>rojecting portions of mandililes. 

, Pigs. 52, S3— Lissotes politus, Lea. Pleads and front 
tibiae. ' ' 

Kg'S' Lea. Head and pro- 

jecting portion of mandible of another specimen. 

Pig. 36 — Lissotes parvus, Lea* , Plead and front tibicX. 

Fig, 57— Lissotes pbtusatus, Westw. plead. 

/iFig* s8"^Lissotes rudis, Lea. Head removed, from 

prothorax. 

*The inset figure is the projecting portion of mandible, as. 
viewed from the side. 1 

t An hermaphrodite specimen; ' . , . ^ 









NOTES ON EUCALYPTUS RISDONI, HOOKER. 

(Pl. X, XI AND XII.) 

Bv L. Rod WAY. 

(Read October lotli, 1910.) 


The limits that shall be assigned to this species is a 
puzzle to the student. Hooker described the plant from 
material gathered at Risdon. He figured it in his Flora 
Tasmanise. It is abundant on the dry hills from Risdon 
to Rokeby, besides elsewhere, exactly in the form of his 
description. In this type-form the leaves are opposite,, 
sessile, connate, and so covered with pale wax as to be 
of a pale glaucous colour. The flowers and fruit differ 
in no detail from those of Peppermint (E. amygdalina. 
Lab), except that they are larger. The fruit is pyriform 
or turbinate, even on the same tree, and ranges in dia- 
meter from about 9 m.m. to 13 m.m. In E. amygdalina; 
the fruit is nearly always turbinate, and ranges from S' 
m.m. to 7 m.m, diameter. • These measurements appear to 
be constant, and may in critical cases be taken as a 
sign of affinity. We all recognise the close relationship 
of the two, and the prince amongst Australian botanists, 
Baron von Mueller, insisted upon combining the two 
under one name. This is a clubbing that is not likely 
to l^e adopted by those familiar with these trees in the* 
forest. Another feature that appears to be constant is that 
E. Risdoni and its varieties always retain some degree 
of glaiicosity, while in E. amygdalina and its varieties 
this peculiarity is absent. 

The leaves of the typical E. Risdoni are arranged in 
op])osite pairs, and each pair is broadly connate across 
the stem. They average in length 4 cum, and in greatest 
breadth, which is at the lowest third of length, 3 c.m,; 
tliey are broadly ovate with usually an acute apex. The 
leaves vary greatly in shape, in response partly to 
heredity, parity to local conditions. In this respect 
the tree seems to respond to the stimulus of nutriment in 
a truly remarkable manner, but we can generally trace 
in the plexus of forms two lines of variation, one 
assuming the character of variety data, the other of 
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variety hypericifolia. The latter wa.s la]>ellc(l ‘IL hyperi- 
cifolia by Robert Brown, and is in Benthain's I'lora 
referred to as a variety of M amygdalina. 

Variety data is siin|)ly a main extension from tlie ty])0 
in the direction of an alternate, petiolate leaved condition. 
The ])rimitive leaves are exactly as in the ty|>e. hut the 
mature ones are alternate, ]>etiolatc with lancet)late, 
slightly obli(|ue laniime, often attaining a length of 15 
c.m., and a Imeadth of 3 c.m. 

The type form of E. Risdoni has a very restricted 
distribution, but var. data is found almost throughout 
the state, where it mingles with, and often is taken for, 
a broad-leaved form of E. amygdalina. 

The type appears to ])e only found on dry, mudstone 
hills; var. data thrives in a similar situation, so that its 
form is not a mere expression of l)etter nutriment. It 
would be an interesting experiment to note the extent 
of variation that could ])e incluced in the type ]>y being 
grown under varied cultural conditions. 

Under the name var. hypericifolia we have to include 
an assortment of varied forms of an a{)parently nnsta1)le 
character, which are still closely related to one another, 
how mtich of the variation of form is hereditary and how 
much is merely ontogenetic are factors that remain to 
be proved. The central form of this variety may l>e 
considered to be the following: — 

Leaves with a shining surface and a dull glaucosity, 
the immature ones lanceolate, sessile in op])osite |,>alrs, 
usually naiTowly connate at the 1 )ase, or even on the same 
tree broadly ovate and 1.)roa(lly connate, but when so rela- 
tively longer than in the type; mature leaves lanceolate to 
nearly ovate, ccjual sided, alternate, with a long petiole 
and elongated, acute apex. The fruit is as large as in 
the type. 

Of the forms deserved the following mav be referred 
to 

Form' a. ; Leaves not shining but 'glaucous, rather 
small, about, 5 c.m. long, lanceolate, opposite sessile, 
•opposite petiolate, .or alternate. Fruit relatively small 

F'orm ,b.:',Ueaves dull,' slightly glaucous, the mature 
ones btoadly ovate, 'equal alternate, about 3 'c.tn. to 6 can. 
I'ohg 'Fruit relatively small 




Roy. Soc. Tasm., 1910. 


Lower Figure— S econd year of seedling of form "cT. 
Upper Figure — T hird year of seedling of form d. 
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Pl. XII. 



Lower Figure — F orm tl. 

Upper Figure — F irst year of seedling of form d 
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Form c. : Leaves broadly oblong, dull, glaucous, 
equal, 5 c.m. to 10 c.m. long, 3 c.ni. to 5 c.m. broad, the 
immature opposite but seldom connate, the mature ones 
alternate, petioled. 

Form d.: Leaves dull, slightly glaucous, all opposite, 
sessile, or nearly so, the immature ones connate, the 
mature ones not so, broadly ovate, but tending to become 
lanceolate on the upper twigs. Flowers and fruit as large 
as in the type. 

These are not claimed to be stable forms, but rather 
a statement of individual characters that are met with in 
the bush. At least the last is purely the result of 
‘environment. The tree described grows on the sand 
dunes at Adventure Bay. Three years ago I gathered 
seed from it, and raised ten plants in garden soil. All 
at first l)ore leaves like the mature parent. At two years 
seven of them bore opposite, sessile, lanceolate leaves, the 
other three opposite sessile ovate leaves. The most 
vigorous of the first lot when only eighteen months old 
developed a copious crop of flower buds, which have not 
yet opened. This tree is now six feet high, and the 
foliage is alternate, petioled, narrow lanceolate, and 
nearly indistinguishable from that of E. amygdalina. 

Form d, as found at Adventure Bay, might well be 
identified as E. dtmiosa, A, Cunn, and its offspring in my 
garden is at present E. amygdalina, Lab. This is a 
response to changed conditions well worth the attention 
of students of Eucalypts. 



SKIN DISEASES TREATED BY BLOOD 
VAt:CTNlv 


By E. W. J, Ireland, M.H., C.M. 
(Rearl Toth Od()I,)cr, 


Dr. Grove W. Wendc, of Buffalo, as Chainnaii of 
the Section of Dermatology of the American Medical 
Association, in an address in St. Louis, June, .1910, 
devoted his attention to the consideraticjn of Skin 
Diseases to Medicine as a whole, l ie laid stress on the 
fact that specialising* in one brunch of medicine tended 
to narrowness of ol)servation and loSvS of perspective that 
impaired the 1)roadest utilisation of the observations made. 
He considered it advisable that dermatologists should 
make some effort to bridge the ever- widening sei,)aratiou 
])etween that specialty anti the field of internal medicines. 
General cases shoulcl be sought and discovered, and the 
work of the dinique and the laboratory shotild be united 
in the investigation of causes and ])road relations. 

With the exception of parasitic and local inJlammatory 
affections of the skin, it may l)e said tluit skin diseases 
are for the most part simply superficial local manifesta- 
tions or complications of genera! or s|)ecial morliid states. 
wSkin diseases, in short, are nothing bnt symptoms in many 
cases. ' 

Crude luitions of a hloofl diathesis still fiersist with 
the profession. Tims , the uric acid diathesis theory of 
skin affections is nothing but misleading— the cloak of 
ignorance. Tlierc may be an element of trutli under- 
lying some of these crude notions, because luehdiolic 
processes form the foundation of life, and errors of 
> metabolism may be presumed to account for many of 
the variations 'from normal in the different tissues and. 
functions' 'of the body. , He nnstances the following; 
'diseases, as ^ especially calling' for co-operation between' 
/dermatologists and internists-^exudative erytlienia, aften 
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co-inci(lcnt Vvdth acute nephritis; ])ronchitis, pericarditis, 
arthritis, or alimentary canal complications.” Many 
times, he asserts, operations have actually been performed 
for supposed appendicitis, intuswsusception, etc., which 
would have been avoided l^y a knowledge of the co- 
relation of such al^doniinal symptoms with erythemata. 
He mentions, amongst other skin eruptions as the outward 
manifestation of internal disease, syphilitic rashes, itchiiigs 
of urinary meatus, furunculosis, and ulcerations at the 
base of nail in diabetes, and the eruptions of fevers. 

For some months before reading this article I have 
been looking* to the condition of the blood stream for an 
explanation of some skin affections, and for an indication 
as to what direction treatment of the condition should 
take. The routine followed is to take a blood smear 
from the lobe of the ear or finger, and I have found that 
from an immediate examination of the hanging drop of 
blood interesting information as to the exact relation of 
the lesion through the health of the patient may be 
obtained. 

And in this direction I am convinced more work 
should be done. By the time a sample of blood has been 
transferred from the clinician to the bacteriologist, many 
interesting features to be observed in the fresh blood are 
lost, and the wonderful check which one has in cotnparing 
the fresh blood in the treatment during different stages 
is missed. 

Most cases of skin diseases are generally signs of a 
general discrasia, and signs of this general discrasia may 
also be seen in an altered condition of the blood plasma 
atid blood corpuscles. 

I’he improvement of the blood picture as treatment 
progresses is a most interesting thing to watch, and the 
simultaneous improvement in the health of the patient 
shows that normal looking blood is a sufficient and satis- 
factory index of normal health. 

1 am dealing more particularly with skin lesions, the 
effect of treatment on which can be seen by even the 
uninstrixctecl. Acne is, I believe, mainly a staphylococcic 
infection of the skin, primarily due to infection of the 
blood stream either through the tonsils or through the 
alimentary tract, which, of course, includes the liver. 
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This explains, I think, the fre<|itent association of acne 
with adolescence. The teeth are ireiierally in tlieir most 
offensive and scjitic condition Iietween fourteen and 
twenty-one, and the l)Iood stream is more likely to show 
signs of intolerance at this age when an iimnnnity has 
not yet been established, and when the g'cneral high state 
of nutrition of the liody drives the cocci and tlu^ bacilli 
to the skin glands, especially to the face, where the 
circulation is ])robably least effective. 

The occurrence of acne aliout the seat of election of 
rodent ulcer is suggestive, altliough tlic ulcer is more 
confined in its boundaries. Carbuncle also chooses some- 
what the same ground as acne, and also furunculosis, 
sycosis, seborrhoea, and .other vSta])hylococcie diseases. 

Allied with the staphylococcus we have a bacillus, Imt 
the staphylococcus is mOwSt exulierant in. its growth, and 
the rapidity with which fresh crojis of acne appear makes 
it unlikely that the bacillus is the main cause of the 
eruption. 

Skin nutrition and texture, and the much despised 
diathesis niiist liave somethi.ng to do with the develop- 
ment of acne. Certainly complexions vary, and the 
milky and pink and white complexions, ehlier with dark 
or bright hair, show a wonderful amount of immunity. 
The muddy, greasy skin is far more liable to the infection; 
in this skin there is already a tendency to overgrowth 
of sweat and sebaceous glands, which harbour the 
coccus, and contain masses of sebum, etc.^ an excellent 
medium for its cultivation. Idle directions given for the 
obtaining* and cultivating of the bacillus of acne are:— « 
A thorough cleansing of the vskin over a large acne 
pustule or spot, the piercing of it with a sterile needle, or 
glass point xirawii out in a flame, the cultivation of the 
lymph or pus obtained on a suitable medium for at least 
forty-eight hours, and some instances for a week or' a 
fortnight, The growth thus obtained is >said to' cause 
an outcrop of acne pustules where rubbed into the skin 
of a susceptible person. Tins has been considered proof 
that the ache rash is the result of an inoculation of the 
'.skin with what is called the,- aCxie bacillus. 

Jtiis somewhat 'doubtful ''whether tMS'^ so-called acne 
^bacillusds'the'real or sole- cause: of/aOneV' , ? 
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I have recently had under my care several cases of 
acne of a persistent character. The first was in a young 
woman of 25 years, who has suffered with amenorrhoea 
and dismenorrhoea for several years, and whose face has 
])ecn greatly disfigured by the skin eruption for the past 
three years. In March of last year she had a trip to Java, 
and in the tropics the skin became quite clean, probably 
owing to free perspiration carrying away toxins and flush- 
ing the skin thoroughly. On her return to Australia she 
had three months’ treatment with radium in Melbourne, 
and got back to Hobart at the end of last year free of 
her rash. The spots began to appear after a month or 
tw’o, and early in the year I ordered her to bed for a 
severe attack of pain in the left iliar region — probably 
ovarian associated with dysmenorrhoea. The patient was 
very anaemic, with a foul tongue,, no temperature, haeinic 
sounds in pulmonary area, and re-duplication of apical 
sounds. She remained in bed three weeks, and treated the 
rash with radium; the diet was restricted to milk. For 
several days nothing but milk was given, a little fruit, but 
no eggs or meat allowed. The general condition 
improved, and the face became almost quite free of acne, 
but as spot§ continually appeared, 1 made an autogenous 
vaccine, and injected it a few times. This culture, after 
twenty-four to forty-eight hours, contained large staphy- 
lo<'.occi alone, but after a week numerous bacilli made 
their appearance actively mobile, and very like the bacillus 
coli in movements and staining. The x^atient, after two 
or three injections, went to Sydney for the winter, and 
remained free of the acne until lately, when it returned 
on her arrival in Melbourne, I think that with a longer 
treatment of autogenous vaccine I should have obtained 
a perfect result, judging from subsequent experience. The 
blood was not examined in this instance. 

Since this I have made a routine of blood examination 
in every case, and have checked the improvement of the 
patient l)y the blood picture. 

Another case of acne was in a young girl of 17 years, 
who had tried state school teaching, but had been 
obliged to give it up on account of^'severe headaches, 
shivering and vomiting attacks occurring at short inter- 
vals. In this patient the blood showed excess of blood 
platelets, and many small leucocytes, with a low haemo- 
globin index, and a general leucocytosis. Some cocci 
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and bacilli were visible in tlie blood ])lastna, and some 
of the ccdls also seemed to contain cocci. An acne vaccine 
was made from the blood drawn ihroiii^-h an acne mxinle, 
The skin of the forehead was tlufroiii^iily scritbbe<l 
witli ether soap and a]>soliite alcohol, and tlnm collodion 
was painted over the spot to be jirickcd, ami the blood 
taken from the surface of collodion as it welled lhr(»uy;iL 
The skin was so thorongiily treated that it ])ee]c‘d off tlu^ 
forehead for tlie next week or so. 

A culture of the blood gave numerous cocci and some 
bacilli, which formed small, gaseous bn1>l)1cs in the ncm- 
trient agar. Injection with a vaccine made from this 
when given too freely on one oceasi<m brought on a 
severe attack of nausea and shivering, with frontal head- 
ache and great lassitude — “one of my old attacks/’ the girl 
called it. The acne disap|)eared entirel}', and the blood 
showed a most gratifying ])icture— the bulb was perfectly 
clear, with none but inultinuclear leucocytes |)rescnt, and 
the platelets somewhat in excess, due to break itig down 
of exuberant leucocytes. 

Lichen Acuminatis in at least two patients has re- 
sponded to similar treatment. In these cases a vaccine 
prepared from the l)lood was used. One patient sliowed 
symptoms of general anaemia, with, oedema of lower 
limbs, constant pain in left hypochondriac region. The 
skin, after several injections of vaccine, is peeling off, 
leaving a smooth, epithelial surface, while the general 
condition is vastly improved. 

Another set of skin affections, apparently having their 
origin in general blood infection, is the herpetic wliich 
occurs as a chronic condition 1)y no means rarely. A 
culture of blood in such a case within tlie past rnonth 
has' given me 'a pure cultivation of a bacillus, pro1)ably 
■ the colon. And this is what due woukl expect to develop 
in such a condition where the skin lesion is caused ,l)y a 
localised peripheral neuritis. ^ It hasjiroved very obBtin- 
ate to ordinary remedies, and , has disappeared rapidly 
, after .treatment with an autogenous blood vaccine, ; , 

y"''^einphigus is now- corisideped a streptococcal infection, 

: and it also. shOtdd Te ^'treated /bj /a , niadp either 

; ;iyb.ht a fluid;in;the/y^sk)e;pr;.frppi tite blood of a patient. 
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If this theory of skin disease causation, it vShoukl 
be possible thus to cope with such a malignant affection 
as pehphigus foliacus, which not only appears on a skin 
surface, but sometimes on the pharyngeal mucous mem- 
brane. 

Chronic eczema is dependent, to a great extent, on a 
generaj toxemia of some kind. Its relationship to asthma, 
Bright’s disease, etc., is well known. It is in some cases 
affected by injections of staphylococcic vaccine, and pro- 
bably would respond rapidly to an autogenous blood 
vaccine. Alopecia areata is probably the result of 
a neuritis caused by blood organisms. The presence of 
organismal growth in ihe blood in various illnesses is well 
recognised to-day. Tubercle bacilli, gonococci, pneu- 
mococci, streptococci, bacilli anthracis have been 
demonstrated, and very many tropical diseases have been 
proved to be due to the presence of haematozoa in 
the blood’ corpuscles and blood-forming glands. The 
blood, therefore, is not the aseptic stream formerly 
supposed. It will soon be recognised, I am sure, that in 
city dwellers, at all events, cocci and bacilli — particularly 
the bacilli colon — can be seen in this blood, and that most 
anaemias and neurasthenias are due to loss of resistance 
to these organisms. 

The effect of treatment on skin diseases can be seen 
and appreciated, and certainly an autogenous blood 
vaccine has given most promising results. 



WRIGHINC THE EAim 1. 

Bv A. E. Blackman. 
(Read October roth, lyio.) 


ABSTRACT. 


Of the many methods adopted up to the present for 
accomplishini:^ this, none appear to me to he as free as 
they might be from many sotircCvS of error. 

As in all other scientific systems of taking measure- 
ments, especially those in which the object measurement 
is not directly comparable with, our cstablislied tmits, 
special- instruments have to l)e constructed by which 
certain nieasnrenients are taken, the.se vServing us by the 
aid of the known laws involved with suflicient data to 
make calculations from which we derive the answer 
sought. 

This necessitates the vSelecting of a method out of the 
possible many at our disposal, which, with tlic same 
degree of care taken in those measurements, will lead, 
all things considered, to the most reliable result. 

The less the nmnl)er of such measurements, and tlie 
larger the parts measured (the sijte of a part here refers 
to it as a multiple of the smallcvSt portions of it capable 
of measurement),, as a rule, the more dependable must 
be the result. 

From tlie aI)ove consul eratioms I commend the 
' following’ method 

Nevvton^s'discovery that all particles of matter attract 
''all others by forces varying inversely as 'the square of 
"their distances leads to the following principles upon 
which depend the' reasons for the special arrangements 
and calculations necessary to our purpose. 

All material , bodies attract one another directly and 
jointly as their masses, and inversely as the squares of 
their distances. V 



BY A. B. BBAOKMAN. 


377 


In effect their masses may be considered concentrated 
at their centres of mass (centres of gravity) so far as 
distances beyond their circumferences are conceimed, but 
within their circumferences the law of variation, as far as 
distances are concerned, depends in homogeneous masses, 
directly with regard to those centres, because anywhere 
wdtliin a spherical shell of matter the forces of the particles 
of the shell are self-destructive. From this it is evident 
that a body falling towards the earth is continually acted 
upon by an increasing force until it reaches in general, 
the surface, after which, if its way were clear to the centre 
of the earth, the force would fall off to nothing — thus 
there is a place of maximum force — the effective surface,, 
very approximately sea-level over the ocean, and rising 
over that level as a comparatively smooth surface over the 
land, averaging its kvel. 

Now, it is well-known that a pendulum’s rate of swing 
depends upon the force of gravitation and its length as 
an equivalent simple pendulum — one in which all the 
matter is supposed concentrated at its centre of oscillation., 
Take two pendulums synchronised, one placed within a 
heavy shell — of lead, say — and the other vertically above 
and immecliateh^ outside; the one above experiences the 
full force of all the matter in the world, provided there 
be nothing else above its horizontal plane, whereas the 
one within is deprived of the force due to the mass of the 
shell. Consequently, the pendulum within loses relatively 
to that outside. 

The weight of the world being' some six thousand 
million billions of tons, any mass we could make use of 
for our shell wx)uld be so extremely small in comparison 
that the loss of force by its self-destruction, as far as the 
pendulum within is concerned, can only make a very 
small difference in its rate of vibration, notwithstanding 
the fact that the virtual proximity largely compensates — 
the earth’s distance being* gravitationally its radius, or, 
roughly, seven million yards, to the few yards of the shell 
from the outside pendulum. Thus a mass of a few tons 
in the shell is virtually many billions of tons* in its 
comparative effect. 

By well-known mathematical formulae, after securing 
the ratio of times of the clocks as indicated by dials and 
special optical arrangements, we can calculate how matiy 
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times the ([iiantity of matter in the earth is greater than 
that in the shell. 

To obtain this ratio of times witihn a reasonable ]>erio(l 
to any serviceai)le degree of accuracy, wc must adopt 
methods of measuring the difference of rates of the 
pcndnlnnis by the smallest possil)le j)arts of a second. 

If the pendulums ])c arranged to swing in vertical 
planes at right angles to each other, and if |)iane mirrors 
he attached to them, we. can e)pticall\^ cond)ine their 
movements, winch condnnation can ])e shown to result 
in an elliptical movement — at (juarter phase the axes of 
the ellipse correspond witli the directions of vibration 
of the pendulums, and their lengths witli their effective 
amplitudes of niovement. The changes of form and 
position of those axes vary with the diange of phase, and 
this can be measured to small fractions of a second by 
means of photogTaphy. 

By a suital)le arrangement of things, cross wires can ])e 
projected upon a very large screen, and can be instantly 
photographed by means of an electric s|.>ark automatically 
made })y one of the clocks. 

Carefully adjusted diagrams and measured ]>att3 
would enable us to measure the loss of the internal clock 
to many thousandtlis of a second. 

In some period between three and four years there 
are just one hundred millions of seconds; the clock, whose 
time is representative of the denominator of the fraction 
which is the dcvSired ratio of times, could he made to 
exactly, after registering that nitmljer of seconds, record 
the exact difference of time, at least to within the limits 
of the possibility of optics, electricity aiul photography. 
The pendulum completing the electric circuit at its lowest 
and^ fastest position of movement, thus insuring the 
greatest accuracy of time. The result would be the ratio 
/Of times as' a decimal fraction, i.c., in its mOvSt calculable 
form. 

After explaining the general, plan oiniy scheme, many 
pbintT of d^etail require attention. 

Since such extreme accurjapy ' in, /tire ''synchronising 
of the pendulums is, necessary ,',mus1: ' be, especially 
Acfeifrcd to. ^Tliere 6m be no real synchronising wmless 
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ever}' precaution be taken to ensure the isochronism of 
each as well' — perhaps the technicalities of this can be 
left. I might mention that the 1)est form of suspension 
for isochronism is a double spring. The pendulums should' 
be made of materials the least affected by changes of 
temperature, and be operated in vacuo — the clocks being 
wound by electricity. The pendulum springs should be 
of exactly the same strength, the pendulums of identical 
form, weight, and distribution of the same. The clock 
trains should be exactly alike, and be driven by the same 
actual weight — the principle of uniform tension of the 
driving cord or chain ensuring equal power to the move- 
ments, and, consequently, perfectly equal impulse to the 
pendulums. 

The place of experiment should be upon a plain, with 
no hills, or even tall buildings, above the horizon. There 
should be no sources of vibration near, such as railways, 
cart roads, etc. Even the masses of the clock trains, the 
protecting structures must !)e considered and gravitation- 
ally balanced. 

The centrifugal force of the earths rotation must be 
allowed for; also we should have to consider the gravita- 
tional effects of a periodic character due to the sun and 
moon at least. There may be yet more disturl^ing factors 
to deal with— perhaps the electro-dynamic foixes clue to 
the earth’s magnetic lines of force. 

From an astronomical point of view the gaseous 
matter is as much a portion of the mass as the liquid 
and solid portion. Our method does not weigh the 
atmosphere, this l:>eing a spherical shell, within which we 
must of necessity perform our experiments, its gravi- 
tational forces are self-destructive, as far as we arc 
concerned. However, this can be easily figured out and 
added in. Knowing the area of the surface of the earth, 
the average pressure at the surface and law of relation 
between volumes and pressures of gUvSes — Boyle’s law — 
we can easily measure its mass; of course, this is not the 
mere product of surface and pressure as it would be were 
the earth’s surface a plane, 
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TASM A N 1 AN M ARG 1 N,FJ J'.AS. 

Tenison Woods when describing M. cy])raH)ides in 
“these Proceedings for 1877 retnarked, Tasnuinia is 
already rich in this geinnsA If such could be said when 
the number of species known here was less than a dozen, 
how inuch more may it be empliasiscd when the total, 
with those I am now describing, amounts to some 40 
species? 

Recent dredgings in <.)ur dcei)cr waters, from 40 to 
TOO fathoms, liave brought to light a great niunl)er of 
new forms, some of whicli arc very distinct species, whilst 
others vary so greatly in both fonh and size as to make 
them exceedingly ]>uzzling. The present pa|)er is an 
attempt to 1)ring some order out of chaos, and will narrow 
the work down considerably. In dealing with such a 
variable group it cannot be liopcd that my |)rescnt work 
will be final; future discoveries anrl a larger amount of 
material may show some of the species to be varieties 
only. On the other hand some, which 1 now pass as 
varieties, may yet l)e established as good species. 

The main diffictdty has 1 )een wnth™ 

1st. The group represented by M. angasi, M, lialli, M^. 
•'sliorehami, and'M. simsoni, to which are now added MI 
connectans and M'. indiscreta. 

There is an almost endless variation lietvvcen these 
.species, and it might seem superfI,uous to add more to 
- :tlien;i, but connectans' seems, to be the centre of a some^ 
what fairly defined sub~grptip ■' distinguished' by a ^gene- 
rally cyliiidroicL, shape, 'and which kerned do , "require 
focussing in a species for ':general convenience; ^and 
indiscreta stands at present at,, the ^ end :of a series in its^, 
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■direction, and remains fairly distinct from its nearest ally. 
There are several more tolerably distinct forms that are 
tempting; to describe, but I leave them for the present. 

2nd. The group represented by M. allporti. Here 
again the variation is great, and the ([uestion whether 
some of the forms represent species or only varieties is a 
difficult one. M. kemblensis, Hedley is an intermediate 
form which has been withdrawn by the author, but I am 
inclined to let it stand as a species for the present, as it 
represents a sub-group apparently confined to deep 
water. I have selected a large form for description, M. 
gracilis, which is far removed from M. allporti, and con- 
siderably so from the nearest connection. Other inter- 
mediate, but fairly distinct forms, are left for further con- 
sideration. 

In addition, 1 know of several distinct species which 
cannot yet be dealt with for want of more and better 
material, and have no doubt that when our waters have 
been thoroughly searched our total list of species of this 
beautiful little genus will be at least 50. 

I have had the advantage of examining a large series 
of new forms from South Australia, dredged by Dr. Verco 
in the deeper waters of that state. Many of those I am 
now dealing with occur there also, and the variation is 
even greater, largely owing probably to the much more 
extensive dredging operations. 

I have di-awn the figures carefully under the camera 
lucida, and they gave a faithful representation of the 
species. The types have been placed in the Tasmanian 
Museum, Hobart. 


MARGINELLA HEDLEYI, N.S.P. (PL. XIIL, 
FIG. 1.) 

Shell solid, cylindroid, with a distinct spire, yellowish 
white, with two distinct orange bands; spire obtuse, 
whorls four; aperture rather narrow, widening anteriorly; 
Hp slightly thickened, and finely denticulate in the type; 
some specimens are, however, smooth in this respect; 
columella convexly curved, with four strong oblique 
plaits, and a tendency towards a fifth. The two orange 
colour bands divide the shell into three roughly equal 
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divisions; these bands are always distinct without any 
shading* or accessory bands or lines ; there is also a patch 
of the same colour surrounding* the anterior ])laits. 

Length, 13 ni.m.; breadth, 5.5 man. 

Locality : Type from loo fathoms seven miles east of 
Cape Pillar, with a number of others; also from 8c> 
fathoms 10 miles east of Schouten Islaml 

This miglit be described as a giant IVI. nutstellina, 
Angas. It is distinguished from that s|)ecies by its great 
size and solidity, and the different colour pattern, which 
is very constant. 

It is a very fine and c()nst)icuous form, which I have 
much pleasure in dedicating to my friend, Mr, Charles 
Heclley. 


MARGINELI.A ALBOMACULATA, N.SP. (LL. 

XLIL, FIG. 2.) 

Shell bulbiform, or drop shaped, very solid, glossy; 
spire quite hidden, the suninut of the shell ])eing very 
broad and dome shaped; aperture as long as the shell, 
rather narrow, and much curved; outer lips massive, but 
with a sharp edge; it beiicls widely out above, but with 
an inward sweej) below, giving it a sinnotts outline; it 
descends in front below the pillar, in joining which it 
bends far back ; well within the lip are numerous obscure 
rib-like plications; columella very convex, heavily enam- 
elled, and spreading well out over the base of the shell, 
and bearing six plications, of which the first two are much 
the largest, the second being the largest of all, and reach- 
ing well out over the ventral base; the upper four are 
much further' withitt the aperture, and become smaller, 
the last being little more than a small tubercle; colour 
greyish-white, with about seven revolving lines of obscure 
elongated white spots. 

Length, 6 m.m,; breadth, 4 m.m, 

Locality : Type from Frederick Henry Bay in a kelp 
root, with one other specimen. 

i' I This is very distinctcTrom ' ;ahy : other Tasmanian 
, Sp,epie^, and seems to belong to the' saggitata group. ' 
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MARGTNELLA ALTILABRA, N.S.P. (PL. XI IL, 
FIG. 3). 

Shell "pyriform, gloSvSy, white, solid, with a slightly 
elevated spire; whorls four; aperture narrow, linear; outer 
lip moderately thickened, mounting the spire about half 
its height at the junction; it then rises almost to the level 
of the spire, at the same time curving strongly to the front, 
giving it a spout-like appearance, and after an outward 
sweep it descends in a straight line to the square front; 
within it is very finely and obscurely corrugated; 
columella with four moderate obliquely ascending teeth, 
the upper one being almost invisible from a front view. 

Length, 5 m.m.; breadth, 2.6 ni.m. 

Locality: Type 80 fathoms 10 miles east of Schouten 
Island, with about 50 others; also numerous in 100 
fathoms seven miles east of Cape Pillar, and in less 
numbers in 40 fathoms off Schouten Island. This is a 
close ally of M. stilla Hedley, IMeni. Aus. Mus., Pt. 6, 
1903, p. 367, and is perhaps the variety he refers to there. 

I have collected at least a hundred specimens, which are 
■constant in form; it differs from stilla in its narrower form 
anteriorly, the very high angle of the lip with its great 
forward curve, the comparatively weak teeth, and the 
absence of the strong denticulations on the outer lip. 

MARGINELLA GRACILIS, N.wS.P. (PL. XIIL, 
FIG. 4.) 

Shell biconical, somewhat thin iti texture, semi-trans- 
parent, with an elevated spire; colour white with orange 
bands; whorls five, rounded; aperture very narrow a] 30 ve, 
rather wide centrally, and again narrow at the rounded 
anterior end; outer lip convex, bearing within a distiiicl 
tubercle at one-eighth from the posterior end, and fol- 
lowed by very small irregular crcnnlations; columella 
strongly excavate, with four well-developed plaits, at 
first o])iiciuely ascending, hut l>ccoming less so, tlie upper 
one being afmost at right angles with the pillar. There 
is a colour band immediately above and below the suture; 
two broad ones on the body whorl arc almost confluent, 
the upper one reaching above the aperture, and the lower 
to the last plication ; a very narrow band leaves tlie third 
plication, and shows in the inner end of the mouth as a 
1)right orange blotch. 
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Lcng-tli, XI.5 in.m.; lircadth, 5 in.ni. 

Locality: Ty])e from UX) fathonU'^ seven miles east of 
Cape Idllar, will] several others: al.so from tSo fathoms lo 
miles cast of Schouten island. So far it st‘ems confined to 
deep water. 

^rhis s|)ecies has ctmsideral'dc resenihlance to M. kcni- 
l,)lcnsis frlcdley, but besidCvS beiii^H' tiiorc than twice as 
long-, it differs in haviuc; a sharper vS])ire, in the tubercle 
being' nuicli nearer the posterior end, and the |)lications. 
reaching- a less distance up the more excavate columella. 

This is a fine conspicuous form, and rescm])lcs M. 
mayi Tate in size and general appearance, but that 
species is shorter, broader, and more massive in all re- 
spects, and without the characteristic tu])ercle. It is 
possible that the colour l^autls are not constant. 

IMARGINELLA LODDERcE, N.S.lb (VL, XIIL, 
FIG. s.) 

^Shell fusiform, will a long* spire, very highly polished, 
yellowish, and faintly banded dorsally; whorls four; apex 
blunt and rounded; aperture not much nKj»re than half the 
length of the shell, very iiarrow‘al)ove, l.)Ut rapidly widen- 
ing; outer lip slightly thickened, rounded, smoolli; 
columella concave, with four strong olilicpiely ascending 
plaits. 

Length, 8 man.; breadth, 4 man. 

Locality: Type from 100 fath(5ms seven miles cast of 
Cape Pillar, with two others. 

Not like any oilier descrilied s[)ceies known to me. Jt 
also occurs in deep water in South Australia, wlicre there 
is another unnamed form which is a near relative (l)n 
Verco).'' 

' MARGINELLA'DENTIENS, N,S,P. (PL. XIIL, 

Fia 6.) 

\:-'EheIl/SU'b“cyliiidncal, narrow, 'with a prominent blunt 
topped spire, {)ure white, ^shixlmg, .porcellaneous;, whoids 
three (?) ; aperture narrow^ but widening anteriorl}^ outer 
lip thickened, curved | outside, Jmt'’ straight ' within, and 
armed^^with numerous-d'ehticles, wHicIV'dre very irregular 
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both in size and spacing; columella nearly straight, bear- 
ing four strong oblique plaits. 

Length, 6 ni.m.; ])readth, 2.5 ni.m. 

Locality: Type from 100 fathoms seven miles east of 
Ca}>e Pillar, with several others; also in So fathoms tO' 
miles east of Schouten Island, one specimen. 

This appears so far to be a deep water species ; it 
closely approaches in form M. triplicata Tate, but is 
readily distinguished by the four plaits and strongly den- 
ticulated outer lip. 


MARGTNELLA VERCOI, N.S.P. (PL. XIIL, FIG. ;,> 

Shell pyriform, broadly shouldered, especially over 
the aperture, and with a prominent spire; colour pure 
white and shining; whorls five, rounded; aperture narrow,, 
widening somewhat towards the squared anterior end;, 
outer lip thick, nearly straigdit, after bending well forward 
from the shoulder, with about six denticles near the 
centre of its length on the inner edge; columella some- 
what excavate, bearing four plaits, the first with a strong 
upward sweep from the base, the others less oblique, 
smaller, and wider spaced as they ascend. 

Length, 5.5 m.m. ; breadth, 3.5 m.m. 

Locality: Type from 100 fathoms seven miles east of 
Cape Pillar, with many others, some living; also in 8O' 
and 40 fathoms off Schouten Island; many in the former, 
but less in the latter depth. 

This handsome species is very constant in size and 
form ; it has a resemblance to M. laevigata Brazier, which, 
however, is a much broader and more massive shell, with 
a shorter spire and mammillated apex. It has also been 
taken in deep water in South Australia by Dr. Vetco, to 
whom I have much pleasure in dedicating it. 

MARGINELLA GATLIFFl, N.S.P. (PL. XIIL, 
FIG. 8.) 

vShell broadly pyriform, solid, with a moderately ele- 
vated bkmt spire, very broad shouldered, but becoming 
quite narrowed in front; colour yellowish white; whorls 
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three, rounded; aperture moderate, widening* slightly to- 
wards the rounded front; outer lip massive, heavily 
varixed, partially ascending the spire, from which it ])ro™ 
jects at almost right angles to form a lu'oad shoulder, and 
then l)cnds sharply down with a strong outward curve; 
from a side view it is also strongly curved towards the 
front; the inner edge, which is convex, is armed with 
about seven irregularly S]>ac(‘d denticles; columella 
roundly convex above, hut hollowcvl in the space occu- 
pied by the plaits, which are four in nnmher, rising 
•obliquely, of moderate size, tlie u|)])er one ])eing the 
smallest. 

Length, 3.3 m.m.; breadth, 2.5 m.m. 

Locality: Type 40 fathoms throe miles east of 
Schouten Island, with many others, all dead; also in 60 
and 80 fathoms, ]mt becoming few in the. deeper water. 
It resembles M. ochracca Angas, but is a very much 
broader shell, with a shorter spire, hh-om j\L Irevigata 
Brazier, which occurred with it, it differs, besides ]>eing 
only half th.e size, in considerable difference of outline, in 
the much more feeble plaits, and far less heavily toothed 
outer lip. It is also related to jM. vercoi, from which, 
however, it is still more distinct. 

Named in honour of Mr. (latliff, who has done so 
much for the Victorian mollusca. 

-MARGINPXLA GABRIELI, N.S.P, (PL. XI I L, 
FIG. 9.) 

Shell l.)iconical, or fusiform, shining, translucent, l>ut 
not very thitt, with an elevated spire and 1)lunt a]:)e>:; 
white,, with four orange bands; whorls four, rather 
rounded; aperture narrow, almost linear, but widening 
anteriorly, where it is rotimkvl; ijuter lip moderately 
tliicketied and smooth; coliiniella nearly straight, with 
four well developed plaits, wdiidi become smaller ami 
less oblique, and also retreat further within tlicagerture 
as they ascend. The anterior band is narrow, 'and passes 
; between the two upper folds;' the second and third in the 
centre of the whorl are near together, and enter the aper- 
ture about its upper third; the fourth is at the suture, and 
continues on the $pire. 

■ ' Length, 4 m.m,; breadth# 2 ni.ni. 
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Locality: Type from 100 fathoms seven miles east of 
Cape Pillar, with a number of others. A shell of simple 
character, very constant in form and colour in the type 
localit}'; but some examples taken in 15 fathoms in 
Ge(3g*raphy Strait vary from typical, to others which: are a 
uniform rich brown, and somewhat broader and heavier. 
In vSouth Australia it varies considcrabl}’' in size, and 
st)metimes loses the colour bands also. 

Named in honour of Mr. C. J. Gabriel, an enthusiastic 
concholog'ical worker. 


MARGINELLA CONSOBRINA, N.S.R (PL. XIV., 
FIG. 10). 

Shell pyriform, or bluntly fusiform; yellowish white, 
opacpie, with a moderately elevated spire, blunt and 
rounded at the apex; whorls three, rounded; aperture 
narrow above, but broadening- somewhat rapidly to the 
rounded front; outer lip curved, moderately thickened, 
and simple; columella convex, with four narrow plaits, 
the upper one much the smallest, and almost invisible 
from a front view. 

Length, 4.5 m.m.; breadth, 2,5 m.ni. 

Locality; Type from 100 fathoms seven miles east of 
Cape Pillar, with two others. 

This bears a considerable general resemblance to the 
last, l^ut is a larger, broader shell. It occurs also in South 
Australia ( Dr. Verco). 


MARGINELLA CONNECTANS, N.S.P. (PL. XIV.. 

FIG. 11). 

Shell su])-cyhndrical, with a short obtuse spire; whorls 
two or three; dull chalky white; aperture narrow, linear 
in the up]>er part, but much wider towards the squared 
front ; outer lip moderately convex, thickened, and simple ; 
columella bearing four plaits, the anterior marginal being 
strong, the others much smaller, the upper two being 
widely spaced, and the last one a mere wrinkle. 

Length, 3 m.m.; breadth, 1.7 m.m. 
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Locality: Type froia loo fatlioins seven tniles cast of 
Cape Lillar, with very inaiiN' others; plentiful also in Po 
and 40 fathonivS off Schonten Island. 

Idle above are the <liinensions and parlienlars of die 
type, which i have selected as interniediary in t,lie vatia- 
tion. It is a very variable form, and it is with some dtfh** 
dence that I attenpit to establish it as a species; the plica- 
tions may vary from ihree to fice or six, but are often 
little more than wrinkles; the anterior one is always dis- 
tinctly the strongest; the spire may he quite hidden when 
the aperture is as long* as the shell. There is also much 
variation in size, some being' scarcely more than 1.5 m.ni. 
in length. The most constant feature is llic cylindrical 
form. This seems intermediary between M. shorehaini 
P. and G. and I\L angasl liraz., both of wliich are ap- 
proached by .some of the variations, i t is more cylindrical 
than either of them, has a straigdrtcr a|)ertttre and coin- 
meila than angasi, and a smaller spire, and less l.iroad 
vshouldered form than vshorehami, but it may ex entnally lie 
shown to intergrade with these two species, lioth of which 
occurred with it. Plentiful and cv^'cn more varialile iti 
South Australia (Dr. VTreo); Western I dirt, Victoria ( C. 
-Gabriel). 

MARGINELLA J NDISCRKIA, .N.S.T. (PL. ,XIV., 
FIG. 12). 

Shell minute, [lyriform, with a sunken s])ire, pure 
white; aperture as long as the shell, very narrow uliove, 
.but widening towards tlie s<]uarcd front; rnUer ]i|.) mode- 
rately thickened, smooth, rising well al>ove the summit 
of the shell; columella convex, bearing two plaits, the 
anterior much the stronger; spire deeply sunken, but 
showing a minute, mammillate apex. 

V Length, 2 m.nn; breadth, .1.3 m.m. 

Locality : Tyi'ic from Kx> fathoms seven miles east of 
Cape Pillar, with several others. 

It is with some hesitation I clescrtlierihis forpi, which 
seents to stand' at one end of a variation of which M, 
^iitisoni Ta'te^and May occupies the oilier; however, this 
is' ''much;'' removed from 'the latter, and somewhat de- 
cidedly so from tire' next 'eonnection, 'that it seemed suffi- 
ciently distinct to warrant 'description, but forms increas-' 
ing in number of plication's Pand’ exertness 'of spire 'are 
intarmeffiate between it and simsqni. ^ .v; , 
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In its sunken spire and bipHcate columella it recalls 
M. cratericula Tate and Ma};, but in other respects is 
widel}^ different from that species. Jt occurs also in South 
Australia, where the variation is also extremclv oTeat 
(Dr. Verco). ' '' 


MARGINKLLA MICROSCOPICA, N.S.P. (PL. XIV., 

FIG. 13). 

wShell very minute, cylindrical; spire hidden; dull 
white; aperture as long as the shell; narrow, linear, but 
expanding anteriorly; outer lip straigdit, thickened, 
smooth; columella rather convex, with three oblique 
plaits. 

Length, 1.5 m.m.; breadth, .7 m.m. 

Locality : Type from 100 fathoms seven miles east of 
Cape Pillar, with several others. 

This is the most minute species known to me. It is 
soniewliat like M. whani Pi'it and Gatliff. on a micro- 
scopic scale ; but in that species, besides the vast difference 
in size, the aperture bends over the summit to a far 
greater degree. 

II. — The following 14 species, now described as new, 
are principally from the deeper waters of our continental 
shelf, where recent dredgings have introduced us to a rich 
field of which we can have as yet but a vei*y slight ac- 
quaintance. 

There is not in this assemblage anything extraor- 
dinarily new to our fauna with the exception of the shell 
I have named Daphriella pagoda. This is a striking 
novelty, and is rather tentatively placed at present; it 
may require a new genus for its reception. As with the 
Margineilas 1 have drawn these figures under the camera 
lueicla, and the types are also placed in the Tasmanian 
Museum. 

PISANIA SCIIOUTANICA. (PL. XIV., FIGS. 

I4-I4a.) 

Shell yellowish brown, solid, bluntly fusiform; whorls 
five (plus a small, smooth tvvo-whorled protoconch), 
rottncled, each bearing a strong varix; aperture elongated 
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oval; outer lip curved, sharp at the edjL>'c, but backed by 
a heavy varix; within strongly toothed ()|)]>(,)site the ribs; 
the inner lip spre<ads a broad band of enamel over tlie 
arched columella. Sculpture: The first sjiire whorl has 
numerous smooth axial ribs, the second has the same, 
but the ribs are slightly grooved by obscure (k‘])ressed 
concentric line; the remaining whorls are strongiy cam 
cellated l)y axial and revolving grooves: in each of the 
latter is a small keel; the sc(uare meshes so prodneed are 
each occupied by a round jmstule, giving the shell a beam 
tiful granular a])pearancc. 

Length, 13 ni.m. ; breadth, 5.3 m.m. 

Locality: Type from 80 fathoms 10 miles east of 
Schonten Island, with two others immature. 

This s])ecics has some resemblance to \\ reticulata, 
but besides being* only al)out one-third the length, tlierc 
is considerable difference in the sculpture, es|)ecially on, 
the upper whorls. For comparison I have added a figure 
of the apical portion of an ordinary exampk; of P. reticu- 
lata, drawn to the same scale of magnification. 

:HEMIPLEUR(.TJX,)MA FSPliRANZA, N.S. (PI-. 

xrv., v\G. 15.) 

Shell dull white, high, attenuate anteriorly; whorls 
six, strongly angular, and including a smooth blunt two- 
whorled protoconch. Sculpture : A strong keel angles 
the periphery, another less strong half-wxiy to the lower 
suture, and a third margins the suture; on the upper 
slope arc two or more 'faint spirals. Numerous axial 
lirx cancellate the shell and pass over the keels, rendering 
them nodulous; they disappear on the lower part of the 
body whorl, which is occupied by a1)out eight smooth 
spirals; mouth subquadrate, contracted in front to form 
a short open canal ; outer lip strongly angled at the carena, 
forming a wickydriaugular sinus; below corrugated by the 
sculpture; inner lip curved. ' 

' Length, 5.3 m.m.; breadth, 2 m.m. 

Locality: Type 'from 24 fathoms in Port Esperance;' 
also from 40 fathoms three miles east of Schouten Island; 
one example. These localities ar^ some 150 miles apart 
by water. A very distinct little ;Speties,:sIightly recalling 

tyerco. , --'v ^ ' 'k-" ' 
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HEMIPLEUROTOMA TASMANICA, N.S. (PL. 

XIV., FIG. i6.) 

vSbcll solid, riigg-ed, elongate fUvSiforni, dull bluish 
white; whorls nine, including the ]3rotoconch of three 
whorls, of which the first is smooth and round, the others 
obscurely axially ribbed; these whorls show little increase 
in size, giving the shell a muci’onate appearance; spire 
whorls rounded; suture well impressed; aperture ob- 
liquely oval; canal open, of medium length; outer lip im- 
perfect; the sculpture indicates a large, shallow sinus at 
the Carina; columella arched above; the enamel of the 
inner lip spreads well out on the base of the shell. The 
sculpture consists of two rows of rounded tubercles 
separated by a depression, but connected by a low axial 
ridge l^etween each; there is also a roug'hly nodulous rib 
below the suture; the nodules are comparatively larger 
and more distinct on the spire; on the body whorl the 
lower row becomes increasingly less diwStinct, and there 
are several plain keels on the base. 

Length, 21 m.m.; breadth, 8 ni.m. ; length of aperture, 
9 m.m. 

Locality : Type from 40 fathoms three miles east of 
Schouten Island, with four others, all imperfect. I have 
placed it with Hemipleurotoma because of the sinus at the 
Carina, but possibly the canal is somewhat long. It has 
an obvious resemblance to H, quoyi, from which, how- 
ever, it is sufficiently distinct, both by its sculpture and 
the peculiar peg-like apex. 

DRILLIA SCHOUTANICA, N.S. (PL. XIV., 
FIG. 17.) 

Shell pure white, turretted, subfusiform; whorls seven, 
including a blunt protoconch of two smooth rounded 
whorls; spire whorls convcxly angular, girt with a row 
of distant nodules at the periphery, and a smaller row at 
the suture, on the lower part of the whorl is a somewhat 
nodulous keel, and between the two upper rows on the 
flatly sloping shoulder are four narrow raised lirse. The 
body whorl has about 15 lirae on the base, the first, oppo- 
site the suture, being nodulous; some of these lirse form 
ridges within the aperture; mouth squarely oval, opening 
into a short wide canal; lip thin,, angled at the upper 
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fourth ; fn profile it shows n <lec]> trij^onal sinus between 
the suture and the angle, and is then convex; inner lip 
arched, callously expanding* over i1h‘ colunu'lla. 

Length, J2.5 in.m.; ])rea(lth, 5 man. 

L(,)cality: from 80 fathoms lu miles east of 

wSchouten Island, with six others. It secaiis nearest to f). 
jatfaensis V’erco, but is larger, and the sculpture is suL 
liciently flistinct. 

DRILLIA SUIJV.IRD. 1 S, N.S. (,PL. XIV., h'Kh 18.) 

Shell subfusiforin, solid; colour greenish white; In- 
terior of aperture dark green; whorls 7X0 including a 
protoconch of two smooth rounded whorls. I'hc' sculp- 
ture consists of numerous strong, smooth, rounded rilis, 
which are not separated 1)y any intermediate space, and 
which spring directly from the snture. 1'hcre are about 
15 of these ri])s on the pemtliimate whorl; a deep groove 
or depression on the uj)per part of the whorl almost re- 
duces the ribs to vanishing point, above which they re- 
appear with a strong bend t()wards the left', and give the 
effect of a row of tubercles at the siilnre. Tlierc is one 
faint impressed Hue about the upper third of the l)ody 
whorl, and a numl,)er on. the ])asc; aperture short and 
broad, widely open anteriorl^v with scarce!} any contrac- 
tion for a canal; outer lip simple, rounded, witli a deep 
notch at the suture; columella strongly arched; lip broadly 
expanded irver the hotly whorl, developing a strong 
callosity where it curves round above the sinus; oper- 
culum ovate, with apical nucleus. 

Length, :i6 m.m.; breadth, 6 m.nn; length of aperture, 
f> m.im, but a C(,aype is 20 mnin long. 

Locality: Type from eight to nine fathoms off Idiot 
Station, Derwent Estuary,, witli others; also dwo very 
dead ' and l)roken from 40 fathoms three miles cast of 
Schouten Island. 

; This fine species is onC' of the' largest members of the 
, 'family in Tasmania. , It is remarkable that it should have 
'' e.scape(l, detection $0 long. . It is nearly related to D. 
woodsi I>eddomc, but Is ■ distinguished L by .the long 
straight ribs — not nodulous— and which continue to the 
Afiture;, , although bent by sinus groove /and by Its 
^pttteriorm and much larger slzt* 
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MANGILIA SCHOUTENENSIS, N.S. (PL. XV., 
FIG. T9). 

Shell solid, yellcTwish white, sub fusi form ; whorls five, 
rounded, including a large ]Trotoconcli of two rounded 
polished whorls; the other whorls strongly ribbed by 
distant curved ribs, about 12 on the spire; on the body 
whorl they disappear above the middle. Ehe whole shell 
is girt by numerous irregularly spaced impressed lines, 
which pass over the ribs. Mouth elongate, oval, with no 
contraction for a canal; outer lip thin, curved,* with a 
moderate sinus at the suture, which bends the ribs; 
columella straight. 

Length, 5.3 m.m.; breadth, 2.5 m.m. 

Locality; Type from 40 fathoms tliree miles cast of 
Scliouten Island, with 12 others. 

A shell of simple character, most nearly related to M. 
dclicatiila Ten. Woods, the sculpture of which is similar, 
but is easily .separable by its few whorls and the very 
different apex. 


DA 1 >HNELLA PAGODA, N.S. (PL. XV., FIG. 20.)* 

Shell fusiform, white, tinted with violet and yellow, 
particularly between the ribs; whorls 6>X including^ a 
rounded, smooth two-whorled protoconch; the three spire 
whorls spread flatly out from the suture to form a broad 
shelf, and then curve sharply down and inwards to the 
base, being far the widest at the angle; strong rounded 
rib.s, about 12 on the first whorl and 16 on the penulti- 
mate, extend from the lower suture to the carena, where 
they form a nodulous ridge, higher than the shelf, and 
continue o]>scurely to the suture; five or six insized spirals 
corrugate tlie ribs; the body wliorl is large, without ribs, 
but has a number of sharp, distant spiral lirae; the peri- 
phery forms a sharp angle, the edge of which is higher 
than the flat shelf, which is spirally lirate, and crossed by 
fine curved lines of growth, corresponding with a shallow 
sinus; mouth oblong, square above, produced anteriorly 
into a short open canal. 

Length, 13 m.m.; breadth, 8 rn.m. 
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Locality: Type from So fathoms lo miles cast of 
Schoutcn island, with two others lirokcm 

This is a little ,efcJn; its curious and eh‘J4*ant form, 
combined with a glistening whiteness, and the soft violet 
tints of the spire, render it a most heaiilii’nl natural object. 
It is so widely different from any other shell known to 
me that its classification is a matter of donl)h It seemed 
at present best to consider it a idenrolomid, amj 1 hav(‘ 
placed it in l)a])hnella. It may require a new genus for 
its reception. 


MlTR( 3 MORPlIA xM ULTICC )S 1 bVrA, N.S. (IM.. 

X\e, FKk 21.) 

Shell solid, yellowish; elongate oval of five whorls, 
including a ])ointed protocoiich of two sniootli whorls; 
spire whorls convex; suture well imjwessed; Iiase con- 
tracted; aperture elongate oval, not constricted into a 
canal; outer lip simple, conyex in outline; columella 
slightly curved; numerous straight rounded axial ribs ex- 
tend across the whorls, and over about two-tliirds of the 
body whorl there are about 24 on the pemdtimate; they 
arc separated by deej) grooves, whicli arc narrower than 
the ribs; there is one distinct spiral groove or <kq>ression 
below the suture; mimerous faint spirals cross the shell, 
and are most conspicuous in the groovCvS; they l)ecoinc 
much stronger on the base. 

Length, 4.3 m.iiL; breadth, 2 mum 

Locality; Type from 100 fathoms seven miles cast of 
Cape. Pillar, with three others. 

This has a considerable resemblance to M. axicostata 
Verco, but has more ntuiKTous and more closely set and 
stronger ribs, and far weaker lira*, which latter can 
scarcely be seen without a lens. ■ 

, MITROMORPHA SOLIDA, N.S. (PL. XV., 

FIG. 22 .)^ ' 

Shell: solid, elongate, whitish, with a few^ rusty spots.^ 
below the suture ^ and on the middle of the body whorl ; 
whorls six, rounded, 'including a! smooth TWo-whorled'' 
protoconch; suture distinct* aperture ovate, scarcely con- 
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tracted anteriorly, widely open; outer Hp rounded, simple, 
without a sinus; inner lip strongdy curved, and simple. 
On the spire whorls are about lo strong spiral lirae, 
separated ])y slightly naiTovver grooves; these liras con- 
tinue over the body whorl almost to its base. 

Length, 9.4 m.m.; breadth, 3.3 m.m. 

Locedity: Type from 40 fathoms three miles east of 
Schouten Island, with one other, and from 80 fathoms 
one example; also from 100 fathoms seven miles east of 
Cape Pillar three imperfect. 

This is a larger and more solid shell than our other 
members of the genus; it cannot be considered a typical 
species, and might perhaps be as well placed in Doiio- 
vonia; it much resembles in form M. pallidula Hedley 


TIJRRITELLA MICROSCOPICA, N.S. (PL. XV., 
FIG. 23). 

Shell minute, straight, rather blunt; colour yellowish 
brown, smooth, and shining; whorls 8j4, rounded, in- 
cluding a protoconch of whorls, the last turn of which 
forms a small rounded tip; the lower has a simple groove 
round the periphery. The spire whorls are encircled by 
two strong grooves, one at the periphery and the other 
a little above the suture, and on the upper part by a slight 
depression; the intervening raised portions are somewhat 
fattened; aperture subquadrate; outer lip thin, dentated 
])y the sculpture, which shoAvs through the shell within 
ihe mouth; columella arched and redexed; rounded 
anteriorly. 

Length, 3.5 m.m.; breadth, 1 m.m. 

Locality; Type from 40 fathoms three miles east of 
Schouten Island, with’ 18 others; and in 80 fathoms two 
examples. 

An exceedingly minute I'urritella, being in bulk less 
than half the size of T. smithiana. The sculpture 
curiously resembles that of Cingulina insignis found with 
it, and possibly the slight channeling of the mouth may 
yet place it with that genus. 
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NEW M'AiRfNB iMOibbUS'llA. 


CLNC^ULINA INSIGNIS, N.S. (PL, XW, fXCuS. 

J4 and 24a,) 

Shell very lono-, narrow, snlnilale, smooth, i^lassy, 
white, clouded with yellowish brown; whorls nalteiu'd: (5 
in luuiiber, includinj^' a brown coloured protoconch of 
three rounded whorls, the last tiarrowiny; to an U]ndn*lit 
point, wiiicli is very reinarka])le and characlerisiic; sutures 
well impressed; aperture stilxjtuulraie, willi a strongly re- 
curved, short, open canal; outer lip simple, very thin, 
(lentated by the sculpture; columella deei)ly arclunrahovc, 
strongly convex ])elow. vSciil])ture : Each' adult whorl is 
divided l>y two narrow sqitaro-shaped grooves into three 
nearly ectual flattened divisions; there is a tliird groove 
on the body whorl correspi)nding to the sutures; fine 
raised growth, lines are visible in the lower grooves. 

Length, :rr.5 m.m.; breadth, 2.8 m.in. 

Locality: Type from 40 fathoms three miles cast of 
Schouten Island, with 20 others; also from UK) fatlioms 
seven miles east of Cai)c Pillar several examples. 

A very distinct species, with a remarkal)le a|)ex. It 
seems a fairly common shell on our continental sludf. 


TURBONILLA TIARA, N.S. (PL, XY,, I'lGS, 25, 
2Sa, 25b). 

Shell long, narrow, ^ solid, yellowish, stained with 
purple; whorls 15, roimded; the apical portion is very re- 
markable, suggesting a turban or crown; tlie last turn is 
cmitral, and very small, but the adult sculpture continues 
right over it ITere are on the upper whorls about 10 
and on the lower 12 strong, straight, rounded ribs, which 
follow each other regularly u]) the spire from suture to 
suture they are parted l)y deep furrows of about e(,|ual 
width. The third whorl from the summit is partly smooth 
and inflated, but a cotype shows no sign of this* I have 
given a .figure of the upper part of 1 ,)Oth, type and cotype 
to show the difference. The ribs cease abruptly below the 
periphery of the bo<ly whorl, where there is 'a small keel; 
another ,keei encircles the centre' of the base, which is 
,$mQQtli, and chestnut in colour; on the centre of the spire 
whorls is a 'small obscure spiral ridge,’ crossing the inter- 
spaces,^ but mpt, seen,, on the, ribs.; 'aperture subquadrate; 
outer lip curved,: varixed, bending, ’bach to 'form a distinct 
canal ; inner’ Hp .goncavely^, arched,, above,; convex below. '' 
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Length, () ni.m.; breadth, 2 m.m. 

Locality ; Type from 40 fathoms three miles cast of 
Schoiiten Island, with one other juvenile; and in 100 
fathoms seven miles east of Cape Pillar two fragments. 

Easily separated from our other species by its remark- 
able apex. 

ELILIMA EXPANSILABRA, N.S, (PL. XVh, 

.FIG 26.) 

Shell small, white, smooth, thin, tapering and slightly 
bent; \vhoris eight, rounded, the first minute, but increas- 
ing rapidly; body whorl inflated; suture well impressed; 
mouth large, angled above and below; outer lip roundly 
expanded; columella straightish, well reflexed. 

Length, 3.5 m.m.; breadth, 1.5 m.m. 

Locality: Type from 100 fathoms seven miles east of 
Cape Pillar; also from 40 and 80 fathoms east of Schouten 
Island four examples. 

Remarkable for its small spire, large body whorl, and 
widely expanded mouth, 

ACLIS COLUMNARIA, N.S. (PL. XV., FIG. 27.) 

Shell small, conical, high, pure white, somewhat 
hyaline, smooth, and glossy; whorls six, rounded, but 
widest a little above the suture, which is well impressed; 
apex blunt and rounded; mouth oval, angled above, 
round below; outer lip thin and simple, inner lip roundly 
concave. 

LTider a high magnificatioxi numerous flue spiral 
grooves are seen 011 the whorls. 

Operculum (in a cotype) light yellow, thin, ovate, 
pointed above, the nucleus near the middle of the ])ase, 
with distinct \'-shaped lines of growth a]>ove. 

Length, 5 m.m.; breadth, 2 m.m. 

Locality : Ty|)c from 100 fathoms seven miles east of 
Cape Pillar, witli twelve oth.crs. 

I have placed this with Adis because of its strong 
likeness to 'A. minutissima Watson front Torres Straits 
—Challenger Report, It is distinguished from that species 
by its immensely greater size and the rounded columella* 
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NEW MIA'RINB MOLiLTISOA. 
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Annual General Meeting. 


The Annual General Meeting of the Roj^al Society was held 
in the vSociety's rooms, A'hiseum, on Monday, 6th March, iqti. 

His Excellency the President (Sir Harry Barron, K.C.M.G., 
C.V.O.), occupied the chair, and the Annual Peports for iqto 
were submitted. 


ANNUAL REPORT FOR IQIO. 

The Council of the Royal Society have the honour to present 
their Report for 1910 to the /-\nnual General Meeting of the 
Society. 

Eight monthly General Meetings, two special General Meet- 
ings, and a conversazione were held dining the year. Ten 
Ordinary Meetings and nine Special Meetings of the Council 
were held during the same period. 

Twelve Fellows and one Associate were elected, while seven- 
teen Fellows with one Associate left the State or allowed their 
membership to lapse. 

Th total number of the Fellows of the Society were 140, 
including nine Life Members, The number of Corresptmding 
Members is 35, but the list requires early revision. 

We regret to have to announce the death of His Majesty 
King rCdward VII., Patron of the Society; also since the Annual 
Alcetiiig the death of Mr. Bernard Shaw (Chairman) and Dr. 
G. A. Webster (a member of the Council). 

Mr. Shaw was elected to the Council in 1894, and since that 
dale had taken an active part in the interests of the Society. 

Mr. Thos. Steele and Mr. Leonard Rodway were elected to 
take the place of Mr. Shaw and Dr. Webster. 

A vacancy in the Council, caused by the resignation of Mr. 
Russell Young, sen., was filled by the election of Mr. .Russell 
Young, jun. 

During the year Mr. W. F. Petterd, an active member of the 
Society, died. Under the terms of his will he bequeathed to the 
Society his collection of minerals, valued for probate at £1,212. 

The Society has agreed with the Trustees of the Tasmanian 
Museum that this valuable collection be properly exhibited in 
the Mii,seum, 

The Council received a deputation from members of the 
Medical section of the Society presenting a request that the 
Tasmanian section of the British Medical Association, under- 
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going formation, l>e pennilU'd to ai'liliatc with tiic Royal S<»cic‘ty 
of Tasmania. The rc((uc\st, was granted snlijeet: to certain con- 
ditions. , 

During the year 723 volumes, parts of volumes, and memoirs 
have been presented to tlu‘ Society, mostly in I'yehangt^ for our 
annual volume of Raj^ers and Proceedings. 

Of this total th(‘ Academy of Science, Vienna, eontribnted 
iitS in one parcel, being mnnlters since 1002; matiunnaiical, 
physical, ami biological 

The Mines Department of Tasiminia donated a set of tludr 
Annual Reports from 1885 to the present dale, less )88t). 

The c.xchange list of the Society totals 77 societies and 
Government departments at hc)mc atid aln-oad. 

The following Papers were read cUiring the Session of 
1910: — 

Notes on the Puhlications of the Royal Society of d'as- 
mania, by Fritz Noetling, M.A., Ph.D. 

The Antiquity of Man in Tasmania, hy hhalz Noetling, 
M.A., Ph.D. 

On certain Types (jf Slones used hy the .bhorigines, by If. 
vStnart Dove, F.I^.S. 

Compati.son of the Ta.smaiiian TronatUi. with the Arebaeo- 
lithic Implements of Kurope. by Fritz Noetling, M.A., 
Ph.D. 

The Food of the Tasmanian Aborigines, l)y Fritz Noetling, 
Ph.D. 

Additions to the Catalogue of the Marine Shells of Tas- 
mania, by \V, D. May. 

The Distribution of Australian Daiul Birds, by Robert Mall, 
CM.Z.S. 

The Norman Manuscript: of Tasmanian Aiatitiuitles, by 
Pi. B, Ritz, m:.a. 

Notes on Eucalyptus Risdoui, by h. Rodway. 

Notes on the Oeiiu.s IJ.s.soles, with descriptions of New 
Species, by A. M, Ix‘a, F.K.S. 

Skin Diseases treated by Blood Vaccine, by li W. J. Ire- 
haul, M.B., CM. 

Weighing the Fhtrth, by A. E, Blackman. 

New Marine Mollusca, by VV. L. May, 

A B'alance-sheci duly audited showing tlie receipts and 'ex- 
penditure' for' 1910 is appended, 

'/'The "Report was adopted without amendment. 


ELECTION OF MEMBERS OF COUNCIL. 

The following IMlows wore 'duly' elected :L-.Messts. Samuel 
A. J 6 hn$on> M,A., Thomas Steele, and 'Dr, 'F'urdy; 
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VICE-PRESIDENTS. 


His Excellency nominated the Hon. Dr. G. H, Bntler and 
Robert IVlackeny.ie Johnston, as Vice-Presidents, 


ELECTION OF FELLOWS. 

Messrs. W. Reid Bell, C.E.; A. M. Lea, F.E.S.; and Colonel 
J. W. Parnell, R.A.IL, were elected Fellow.s of the Society. 

AUDITOR. 

Mr. id. W. W. Echlin was reappointed Auditor. 

REPORT OF SECTIONS. 

The Medical section reported through their Secretary (Dr., 
E. W. J. Ireland) that the section during the past twelve months- 
has had a membership of eighteen. 

During the year the Annual Meeting, six ordinary meetings, 
a special, and a committee meeting were held. 

The annual dinner of the section was celebrated in October, 
when three officers from the Netherlands fleet were present as 
guests. 

The periodicals subscribed to were: — Lancet,’^ ‘'^British 
Medical Journal,” “ Joiirixal of the American Medicine Associa- 
tion,” “ Practitioner and Medical Review.” 

The following works were added to the Library:— Lejar and 
Dickie’s Urgent Surgery, Haig on Uric Acid, Allen Vaccine 
Treatment, Human Parasites by Lcuckart, and the Medical 
Directory for Australia, 
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E L. PIESSE, 

Taniiary 9. 1911. Acting Honorary Treasurer. 



LIST OF FELLOWS AND ASSOCIATES 


OF THK 

ROYAL SOCIETY OF TASMANIA. 


*FeUows wlio have contributed l^apern read belbre the Society. 
Mexnbers. 

The addresses ofMeanbers residiiijij in Hobart are omitted, 


Agnew, L. E., Mrs. 

AHwork, F., L.S.A., New Norfolk. 

Archer, Wm. Henry Davies, Lomfoni, 

Anderson, G. M., M.H, C,M., Fmnkluu 
Armstrong, Hugh, F.H.C.S. 

Ash, Percy. ^ 

iBaker, Henry D. 

Barclay, David. 

tBaring! Rev. F. H., M.A., Spring Bay. 

^Beattie, J. W. 

Bennett, William Henry, Ross. 

Bennison, Thomas. 

Bidencope, Joseph. 

Black, John. 

Blackman, A. E. ' 

Brain, Rev, Alfred, M.A. 

Bro'wnell, F. Leslie. 

Burgess, Hon. Wm, Henry. 

Butler, Arthur, Lower Sandy Bay. 

Butler, Francis. 

' Butler, •Hon. Gamaliel Henry, M.R.C.S., M.L.C* 
'Burbury, Bredk. E., Launceston. 

Butler, W. F. D., M.Sc. 

Campbell, R. D., M. B, 

'*^Clarke, Arthur H., M.R.C.S. 

Clemes, Samuel. 

Clemes, Williaru H. 

Clerke, Claude. 
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Counsel, Edward Albert. 

Crouch, Ernest J., M.R.C.S. 

Cruickshank, James H., Lt. Col. R.E,, Glenorcky.. 

Davies, Sir John George, K.C.M.G., N Tonm, 

J 3a vies, Hon. Charles Ellis, M.L.C. 

I3echaiiieaux, Lucien. 

Delany, His Grace Archbishop. 

'"Dobson, Hon. Heiirv. 

Donovan, T. Matthew, L.R.C.P., L.R.C.S., SorelL 
Dove, H. Stewart, West Devonport. 

Ernst“Carroll, F. J., M.Sc., Neucliatel, S‘witscyland. 
Evans, Thomas May, Col. 

Ewing, Hon. Norman K. 

Fereday, Mrs. R. W. 

[Foster, Henry, Major. 
fFoster, John D. 

Finlay, W. A. 

■'"Flynn, T. Thomson, B.Sc. 

tGrant, C. W. 

Giblin, Eyndhurst F., B.A. 

Giblin, Wilfred, M.B. 

Gould, Robert, Longford. 

’Kjxeen, A. O. 

Gould, H. T. 

Gurney, George A. , 

Harrison, E. J., Bellerive. 

Harrison, Malcolm. 

Harvey, Walter A., M.R.C.S., M.B. 

Hogg, G. H., M.D., Launceston. 

Holt, Henry. 

Horne, Whlliam. 

Flutchison, Hermann. 

Ireland, E. W. J., M.B., C.M. 

■'"Johnson, J. A., M.A. 

'''Johnston, Robert M., F.E.S-, LS.O. 

, Kerr, George. 

Knight, H. W*, 

Lake, W. Spencer, M.Sc. 

*"Legge, Vincent W., Col., R.A., CiiUenstmoi. 

Lewis, Lieut. -Cob, R.C. 

Lewis, Hon. Sir Neil Elliot, D.C.L., M.A., K.C.M.G. 
Lines, D. H. E., M.B. 

Lodder, Miss M., Launceston* 



Mason, M. 

I Mitchell, ), < 1 ,, Jericho. 

■^May, \N Sandfonl. 

Mercer, K. ]., i)r. ( 1 hshop of 'rnsniania). 
Miller, IMnclsay S., M.Jh, Ch.lh 
Millcn, J, War a tall, 

.'i’Moortj, 1 >ri;t tiu<* harn, ChK. 

'! McClyniont, J . R., M*A., Qneothorou^h , 

M c iVulay , I ^ roCcsH<ir A lcK.ju\<irn-, M - A , 

M c. 1.L 1 r oy , J . A , 

M acfarl an e , 1 i o i u Jam es , 

M ac^'o'vva n , I C * T . , 1\1 . 1, h , H , S . 

'^-^Macleod, l\ J., IhA. 

Nicholas, Crieor.e^e C., 

"^^Noetiino-, Fiatx, M.A. Ph.D. 

Norman, Keith, KK.lh 
Norman, llarolcl L'. 

NicliolLs, 11. Minchin. 

Parker, Major A. C* 

Parsons, Miss S. R. 

Payler, Rev. Moixan. 

Pearce, E. IK, J.P. 

P e elder, A i f r ed . 

''^M-^iesse, E. E., P.Sc., LE.P, 

Pillingci*', James. 

Pratt, A. W. Courtney. 

Purdy, J. S., D.P.II. 

Reid, a', R. 

’^Ritz, H. Ih, M.A. 

Roberts, H. J., M.P. 

Roberts, Henry l^Iewellyn. 

^Rodvvay, Eeonard. 

Saber, Douglas. 

'I'Sprott, Gregory, M.I>. 

Steele, TLiotuas J* 

■t'Stichts' Robert, IK Sc., E.AK, Queenstoam, 
Scott, H. Id., LauncesUni, ^ 

Scott, Robert Q., M.B., C.M,. 

Shaw, Be^rnard, I.S.O. 

Shoobridge, Rev. Canon George. 
'SliOobridge, W. BK, Qimora, , 

Sich, Hugh' H., Mdlvetn^ Victoria. 

^ , Simmons^ Matthew "W. ■ _ ' 

'^Sitoson, Augustus, jL'dumcston, 

"^^Stepbens? Thomas, M.A.„ F.'G*S, , 

S<^,' Edouard' R., 
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I'arleton, John W. 

•'•Taylor, A. J. 

Toovey, C. E. 

‘"Twelvetrees, W. H., F.G.S., Latinccsion. 
Walch, Charles. 
n¥ard, L. Keith, B.A., B,E. 

Watson, Horace. 

Watchorn, Arthur Denison. 

Watchorn, E. T., Lieut. -Col. 

Webster, Alexander George. 

Webster, C. Ernest. 

Webster, George A., M.B., M.RX.S. 
-Weymouth, W. A. 

Winter, Alfred. 

Wise, H. J. 

Woifhagan, J. Edgar, M.B., C.M. 
Wolfhagan, Waldemar. 

Young, Russell 
Young, Russell, Junior. 

ASSOCIATES : 

Lea, Arthur M., F.E.S. 


Note. — Fellows are requested to notify any errors in their 
flames, titles, or addresses. 
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